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I m»mm ) 






MByitut soimm 9£ wA # i ar lja g 

tim mtlr* w»vii« 


Hitrt mM Iw no srmtmp ff^rtyni^ tliaii this to 
mss>T9m my 'pmfwmA imam of frmtitiite to ostooMi ond 
too^ior S%r» Eaooali &•€•»«» fvofooior 

€0$ lood* B^arfwogffe of Paodlo-tolo«, II.L 3 * loAleOl CSoliop* 
dteiti vhoiMi mmmlmey iodlosttoa oaM^ pWNiiotiw* MMm 
iMspimttmn m& irootooo ooioaimpiiont !ios ooiit « iMAWsAm 
Ij^rtssion on tno »«o*¥»« mt my mini* 


I m^mm w ioopoot pmtituio to my rti^tetoi 
i>r« ii.K« OuptOf ii*B,CPotti)t i««s», frofooftor 

di^ortBiiiit of FotOoiocfi ll«I«B» Moil^il 
aiongi for liio iiaoino^rDiiioing atioterii io^MpIoiT doiAo«ll«ii» 
moUont oonstont oipirvloliin omI iMOMitoi 

Mf Oit mmy Jtonotnro of tnio wovli* 



1 lii-te ites®ri -a.® mfff 

i&titrir, feeartala* and ©ojostint «f 3 c:€»ur« 4 ?«R»iit Pf 

Dr^Ctira) s, K*D#| RaadWt l^artewisl ^ pmii&trim§ 

rindiaal tes pr9¥l£eJ m* 

t»cifid«eic«i ai^tlxiiaiasA md ei^stntlaX Xw lueotssfiil 

«oeofi|$liigiMiit of tl3ds iforl.« 

X hmm .to iqr alnoor® rtfitrio 

to mspmteA tooohtr £^« il«5* Sotlii# M»D«t D«C«H*^ 
ioaturort Btforlmoot of Podiiitrioof iiotieal Colli^» 

^wiai for M» oncourogasoat nM wOiortmtiir* oopport* 

%« 'mtk ooiiM #it tte finoX gimpo lujil 

©©lour only oftor 1^® ootiTro «®«i©ioti©n «ad luMm Jjitoroit 
of I)r« B«L» Vor»iit Stotiirlioiaii Om Rtodort MtitB* Hod&ool 
Collopi^ to lAmm t m oxtrmly ttmiiMNii* 

X oxt«»l mf thoidpi to my ooUmpios ia '^lo dfpartaMrl 
of psdiotrioa K*L*B« Ifodlool CoXltgo* Jliaiioi for tSiotr 
ootiirt w|sport« atnd liolp* 

How oosi I f mrgot ttm ianiiewot ©MMim mi 
thpAy pttrontft for m«^€ratioa» ifitlioiit liil^ Idsis 
gtiiriy weuM mt h»m }>»m poosSblo* 


I titm'M Kmm ) 
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SfHiODUOflOfi 
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r:@asl«r is a iafectlouc dltoas© tf 

W'fyiiig sawrlty oaTOFinf^ la htiraiii 'fe«ifi|;si» It is on® 
til® aaat #«««;« 'infect toua Aiswis® ©f early cl’.lltlSioMf 
®n©t»»i© in cacf areas of the ¥orWt with rccwri»rit apMenica, 
fhowiiig t eherecttretic ipiiieisiologioal pattern 
on thf r^tlo of teruaas amS lUBcepti'fclos in the pcpiilctioi*. 

It ii nail toown tiiat aartimaiiri IwunoaMppression 
exists aiiring smite aesslee Cyootsdia et ©!*§ If 78)* 

However ©onttwereies still exists rei^rHisig the »@eliaiiiw* 

©1 isawinosyppression esiNiNBially in ymtog ©iilMren# 

Poisible hypottesls have been advanced in si^port ©f 
ImmxnomppmmiQUt 'Whittle, H.C, and Dossetor, d. (1978) 
have suggested, that the depHtiwa of 1 cells, an inliibitor 
of proliferation in the serya and a possible 

defect in antigen processing interacts to depress ©ell 
aediated lj«unity in ■•ssles*i 

The study of mttl® H.C. suatl Bradley f^oore 
(1973) have sliown tijat aeasles causes a tenpomiy’ 
®i4ipr«®sion of laie ehin reaction to ^0, Candida and 
i.tr«ptococcal antlions* ilwever, tfeen the iscpresaicui 
©1' delayed hypereeneitivity was la^vressed. Use patiitfit 

gtill be aeneitixed aoi*ally to ainitrochli^robenaoa® 
(DSCB) and tiseir lynpfeoaytt responded to artiawlntiem 


with 'Pim. 



ft al., 1971 )• t-yc^enic 

usually limittd by hmmml tefuiae r«spon&®Bt^-^’c filr^r, 
fr*tqu«nt and wvttr® in childran with «« 5 lM,^.,^'orlillty 
du# t© ai^bwa two distinct pMsas. "be 

my d®v«lop cc»plie®tloai in tSi® acut« atage &I 
©r mnm th« aubsuquwEit i»«rl®d* Proloagad. isorbidity 
to ««©oifstory infftctios l« fmrni^mt «®p«clally In 
mlmrnrimta mUrm, ttU Mb Mbxi attribiitna t© ■ 
iwrnrnmmmr^BBion, mw ia«t this pmam^mn 

1 m dll©, at l«ast i» part# t© tli« ii^lrwient in ©allular 


I ml*, * Asiilclmiicr o£ 2 mllB ^-CiiOf-i’er 

e,ftl 'jougl*-..-, 1976j tmd fall t<s r®»ct to oanv oaaaoa 
efvti««i** M» ii«w?»»trat«d tb®t 1» 

oiriilttr®*, iati»UiSi porlpbural hlood soiyv^.n;; ujbf 

c*iia support ® iilghor r«?Xi©stion of vima, 

t,.cxr coiiular liiAUOity dots not t#«» to diff^-:T icm 

that in well nourished ehlWrew (D®si-.«tt®r J. «t ®1., 197?.^. 

btufiles Btoeslwmii. ?■• ®t ml* (1*^) o»f® iodlcated 
that there In an eoual degwte of 

both Mliwurl^ed a» well es well nourished ehlMreh, 

Boweuer their «ybeiiQU«it st^iies (1966) tew reveelecl 
t ftirniflcimt iepres^ioa In clrculatinf t li-ophocrte*, in 
severely aalnourlehed, chlWw» eomptred to tho8« of otlier 
mitritional gredee. Ron Begon et «X. (1W) have aimm 
thet there i«s « K>re lapreetlve depression in T «el4. 
omifit than the B cell in iialnourii*«i cMXdron with acute 
laeeiles, both T end B ©ell counts have been ehown to he 
Ijcicreased in convaleecent 0ias» of the ilixiess. 

Iwamological studiee in neatlee iwlltete that 
the profound Irammowpression during the first few daya 
of 'tiie ri.A has been elwem to affect chiefly t and B ®eX2- 
mibpopwlations, wite leas ae^«re affects oa and 7 cell 
fu ftion asseafied by FHi tr®n»for«tioa of ly»;-.h'«jyt»s 
(Cewwdia at «l*t <tf i4ii»moittpi.‘T»»i®n 


upt© 5 wtkB tuad tls«a ta«r« 1» rmtmn 'twarrts 
Vm noraal at 6th w®®!: ia iiacosipllcated cttis®*# liotli i' 
and B ©*110 hav# htNMti itKSiia to b# iafoctsd la dl»®&sa 
profi«s.« aiid xmy also support roplieatlon m: vim# 

(i'Olteti ®t »l*f 19B2)» Ww Awwiteona aEA C3iir.E»l 

(1984) not loot! t IpipfeooytopsJila feat m mm&m 
in t^’*a rstlc l 3 ®t«F®®n 1 lymphocytoi of find suptMpoasor/ 

Ototoxic celt phonotypos. 

Coatfowrslsst howirwir atill axlsts 
th« B ©isil ©oimt which Mw hmm alEWnii to fe® iloprossod 
(Coowsdia m •!.> 197S5* ®hll* ®th»r» hw notlood i» 
iignlfleaot olwng® la th® B coll s»fep®pul*ti©» ('Whittle 
H.C., Oossetor 1978 aM Eon m^n «t ®l#f 198?)* 

j^ere sure was^ etudiee WLi^lill^tSai^! ? ©ell sjmI 
i ©ell fuMtioa, But m other iierls l»w hmm perfomed 
to our teowledge ocwerlaiag X aM B cell fuiMstloii In 
aelwwrliihed chUdrea amt aouriitoid ehlMrea swfferl*^ 
frm i^sles alo»f wllh lidn reactioa to Dlnltroehlowh«Mt«fui 
(pK'CB), 1« the Hpit of afeoire oto»erf®tlof» the present 
■ study uwdertaken to ewluate the liwwaological 
respsnaea in ©asea of esasle® dterta# the first wesh 


of illmss* 
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EOTSW » UTEB^mS 



MiftSlJIS is* ^ 

iftral $Mmtimm laf Th# &i»mm t»« 

4«fijM#d a® "• fwsr c»w««^ Isy » upaeifi^ virus 

and W i^mr msA ©stswiiaX 

dsrMi»t<w(a fslliwsd, tgr rsi^** 

Ifii f s 1:» # i* * priiMrlty" is tfe* dsvti.* 

spins esimtriss ©• 1973), ttes ®ut©«ii# 

m.smm m21 m&&imt9A i»«uii# srst^a sf 

lisst 0mM%§ F*lt* 1^^)* 

CT flisfQffl 

HHHTS i« ®®WI dlSIife't &bw*% "ttai lOPisiS ’^^®*** 39iwi® 
aisilss sett it tlis Lstls t«»* aisslluii 

®r itplf • iiaiiiutiifs i^tiii «ii«r* «^ni8^ 

sifiistis# it ams (Icte u®ai M«9tif isd* iplts 

tn# i^iri« imtmm mtm ufll^ ^mmm 

in SAtim »«i%illi# tsm s tlnisativ* 

MsUis mitsnmA t® i3m m^mt 

diiMMits* J« ^ •agtUiil«#a tmm si «4«iaiuSt ii^iy 

nm need £®rw«iPft ts tlA 

npisifii ilisftta* ASTtiXU Cvili^ »#»• 


'Bbt '»»» probably firot r#c©®si*eA 

a tontb otntwry Armblan Pliysioiaii aM it« 
liioatity a» a ig^oeif lo 41«iai» ■»»» fo31.y o®iaibli.isto«4 W 
i^«aba« ia tb« 1?tb ©«atiiiT# Koplilc i» no* abl« t® 

oatabliali a i«f init# olinieal baaia for tiff orwtlatSiii 

mm®lm frtai fwbolla asd ©thor feJistwr# ot al 

Cl9»)t laceoodot ill oultimtlag »o««l«» rirua «®d ttow 
providing a roliabl# proc«d.or« for dtogmil* ent for 
pf^rotioa <K? iroooioo* fiJwi ■vaocta* aaa firot woot la 
®ll»4o*l lariol la y.S.i* in 1959# 

or TH&.FEmM 

Maloa in twOly 0 «aliror«ol tiiMiftaOt ontoiii® 
ibo loorM* iporodio ^«oi ooour ’tbron^oiifc tbo 
foor iia til wwastrtoi bwt opM««io» »*t froof^Mwt 
taring tlio lot® wifitor aat winy uprii^# 3to largo oi'lioi 
it! io f§sr itfc t»o tlKof • liiooBiitl top^atOBt 

proiMObly oa tlwi aocaittilotioii of ooiooptiilo foroono# 

In lapopo oat Ifeo Haitot. StoHoOf iiooolo* I** 

boom o tiioooo ooiislf of wioitiMr wat flpdag* I» lotio 
tbo poob Iffloltoooo boo boon roportot fno mrote to 
«vary yoor Cltaoi^f 19 tt>. 





Ptw» 4ii elmmiml 


«*r^U^ t» •ai « «ai^ iC Mtir 

vJWSfe swi*!®* alKi <1© iwt ®iisc4i^ 

iMi m m f't iiii|p>IJa*1d^^ i»iip|jrirte>srir) 


m W*S*A* (0*0©^) • 


fitM 2«lia, ^ 2 ji»* 

%» 4W8it«» ®fliailalt«.t3pe« » »wa mmml^ 

Ijt imilAt iMftnif P*W* 

rvpirtiiA ffwiy 1*9P^ «if tl» «#e«» to miM 

R* ClOT) 

• airtMiity m ai « mm »««•»» 



fclifir study in a aeasles spidcale ia 
TmtlmM Cl3«e*79-ii«r«li,SO)t ©toisrwd att««sk 
»at« ®f 5^:^ and mm r®t« ©f ic^» : 

E : aa,.aiga 

Xn£f«fei wrnm 3 »©»^a ®f »«© sur© ©bsalMt^ly 
jUmm© t© 8m»l»« M timm hmrnttm tiatm mnA ©I* ©r 
«l|^t «>©«is «r® irnmm^ tntmtm 

Ifwfciaity la©iiii^l©©s«t^^ irm Imwwi 

Mail#©* liiJDiat* t® sittHit© immm ^ wm^lm mm 
pij©t©«t«d ©giliiat ia£«©tS 0 ii tolttf tfeair first S ©r 7 
Mntte «fl«p ©Ir^ CM©fe©ta, 197t)* ^ith tli« d©©lia« 
©f ©atlMitSt MM©© Moott© lii«r©©stei2y : 

©ft«p i ©©Mfe* mi »m Mf m ms^mm 
40mlm Mmmmomrfim rnmrnltfm »©«© ©itfc 
m ©©cult lll»©*»©» *f© M b© ««iM©|l©» mi 

ptrtlM p«t©©tliKi wmiima t«Mi»pM©«ael*nf «©«pir«d 
©Bitib©^* mm iJ©f«BEl« ©f mm mtrnm ida© Ms iwfw 
Imi ©©©'•!•« ©r mm&im I© ©©©©©ptlM© •% birM ©ad mf 
©©fMre iai» lj»f«©%i©« ©t © 1 ^ tim i»©*t»©tMair ♦ 

^ RMAfioM 

fli© |iiftii©i»©© M Mmmm U mMLj M|b©st 
ift 'bn* ©tiMMt Mliwl ©ad f©urlb y©itr» M Ilf© 


. . 'Th» p«*k af tis* In il«wX®i»iii« 

<siWHt3rl«a 1* ^tis*witis 1 •isft 3 In iJiiS.twd 

«ad Swo|»« it ii 5 J9MTB in 

ITMtfi it i« 1C-14 y««r« (Mtrlty 196f). 

. lh« «irtMWfe itf ^ ^ 

fyiiiwn , f P if ii itiilsus ®f 'ISsi! |i®jpi;tljfe'ti<Ma* tfe® msc^ptiteX* 

Wkffi »t ¥lai«li ittCtctlmi ©eciwHi ia IMia «f« 

la laii* »«<lliia ftga ®t fen® feiaail 

to h® tifforwt W iMtmpmt liOfkor#* Kite.'ln# i**A# CI9W) 
n^lla «©ii6i«8tli^ ISMi tfitioiiMiiiio^Er I» 

Boulwy £<mgA 4^ poattiirlty W ^ 

Isy T &£ ogo# Tiso# liigfewit ooBOoptlWtity omS. sttook 

r®t« ms i*®® la «irt aariy ai^ioal foam* 

aasl iaamt^vama C1W4) foaaA 
MUimt toaKi^wia i» hmrnrn 1 ant f yawp* «i 
iaakriiiiaia at al «mi iw«te»» imMaaat 

ia ago yaara* Steaa «i «l Cl9f9) 

miat of lafootloa at froa«®«>oi Ct«4 ymr*) 

nitti ittwi aa?*l8wa mt# iirfootioa la oiteool. .ifOlJig 
•igo jpm^s i-T yoowi# miaokowBi F. «t «1 Cl^) fo«ai 
mrir**** (^0) la oMMrm l^otootta f i«i 3 

yoMTOi SM ia lte» «§• P‘W iao» ’*••* •**• fOOFt SW^ 
la 3*9 yiivo api iimif 'mi UNit alwoo f jfoasa* 



ITTWOtmY 


•Hit mmim 

btltagiisg tt lai# pwp ®t 
It*i iiittimX ttiipisitial! ®f tlfeewiclti® »<sid 
wi'^ In t hytllitl* prtttio it irntMutd in 

tuittF iMjffilJSiiast tf a lipM asKi pftttlii# S'! it 
1i(0»e la 4i«iwt«r t®® witigtiii© tjrpt it yrnmn^ 
liiriag tut prodrtwil p«rl@4 t«l ftr » sSwt y»rl®d 
sfttr ftoi r*tto •pp'tty*# it is to wis^riiafyait®^ 

saterstitsitf tel,ta4 ti*d tiifiat* It tan s*^**in tttl'V’t 
far at itait 34 tt fww ts»p«tmtiir»* 

TImi tdfti® las lata caltm^ in liuawa. aa^ 
awakty Itia^Kyttt C^**g » ISSt ) • 

%Miad«2.ii«i0*llf mmAm Mb lata ttatMtrtd 
ta la a i^plf«t«*y Aitttst tiatt **•“ C193«»3f ) awS 
Batbat I*#!** wti CNii'isn Ct^545 fiyst piwsttatta 
tviitfM ftr teit paint #f vita* It it atsiiata tmt 
infaetiimt ir»pl«t« ©I attop^wryagttl —BirBti&m frm 
a patitiit Itai tim rttpirtttry tpitfetlitl ctllt 

«f tilt 'a»w i»«t# Inftetioa ©etiirt tM tfet enaia of 
av«Btt yaailtljaf i» Aittts® ia IMtiatti* It Itit Btta 
propotti partim^ltrly W ^PP» Ct9S®) tliat ttoi 
frlaaty Mt# if ii^tetifai it ttajaattiw msA mMmtm 
Iwt iittft frttwtti tmt tfet immm 

i^Bfm iwl® iWii stawtfiisi tlit tytt wili pftttot 

yi^iifciiii iaf'#®ti<wi IftBW&tlatf fftairiatf tlW)* 



Pimm 

ai« ©lm«si© ?* 

(1950) m til® path®s«i«»is tJT mm&lmM in tmim 
pWf pf^vid® an •3ip«rl»«‘teRl »0d*l 
»p«li«abilit3r* ; 

Turn «f treats M«<id ®a fmmm 

icbta® wsd »*lcijs® tto® pitip®!* #4aipt«%l.®Bi! twt 
wouli fe« *® £®ll«wi* 

my 0 1- lafftsiM ®f ®plth«li«l milt 

and wltlpliffistiiia. 

Iiafi4> SiEt(Mi»i«B t® fWfisMWHl i^«»# 

Dty2 ■ 5- Prlaafy iriraai® • this h*M ii©t li®«i 
aoaalmaiwly d®*©»«twiti^ 
mf3^3 liiiltiplieati©B in IwMld tl&mm 

fwipJli*ato*T «pitli®3Llu» wi’te |‘®iP®atl.«» 
#f fiaat c«»«| Aiyractlm ®f wupiratufT 
: tmnt pmM%lr tii® tilaod. 

fSayftf. fi- ®£ imftetioa to skin* 

Saml'wmmt «£ hmm wmy mmlt trm 
aiwi r®»®Miig it# 'ttawMgS* tli® bitfii* 

Bay 11^ Oatat ^ pwsirawita* „ ^ 


li 

mj a- I3wiil®piN«t ©f rash* 

.i«y ^ iiittiteeily aopwirst vir«il« cmM» &ml vtol 

cofitant in mr§»m 

Ja}' 17* 10** Spt^iJoiBs nsh. 'fco^'inB 

t® 

CMMICAL Kagr^-sTATTOtg qr B-yg.5 

HWalM 1* ih«»»et«rl*»4 ty thrw *•11 laeofmlwd 

stagass 

Im m Ineiitotion pariod ©f apprsxliwtaly 10-*12 
ifty® wltto tm, if any ai«n» gy^ton®. 

2 * 4 prodr®»®l stage with an estaiittnw Clopllt 

m til® hmosl msA fharynn®®! »iM to 

nederat# fevert C«nri» 

•till am iiaar®aato#y seir®!*® ooti#» aM 

>• A final st®^ with a eiWttel 

ganteasfmlly oirtr th« a®<* an^ f»««t 
fgma aM l«i» aai hy M#i fewer* 



me «lt®r®i reaetiwity «f t4»® fati«t faring 
is 4si«r®sa«4 m tm stats •* *saa3.ss 

mmtgy* ' . 

ligfars ttoi appsidstWNi sf fsidi tUl 1 ®mi tots 

iswvsA>4SMMitt^ fSMKiiws to^NKfsslJn rsssttott -Stoswasrsf 



«uait wisilMsi* iiif«etii»i rntmlly 
L«4 Wf mn. m&iMM Sjiwiis# «3wi iKii®ifB 

w M»l«9 19i2* It 


mmMsxf laf«etieii i« fiwi^iit 
fWv'-fcd’^'* 1y iri ©Mldrwi t3ii» h&B 

hmn mttrllemtmi t© ijM»»«ijppi^»sl©»» 

t ^T*****^-”^^ i.j>i jk-Xi^i 

mmrnlma vtrm imtmtimm ar« assoelatsd %im 
Buab©!* ©f ©dilpl.l.oa'fel.®©# a©ci*®dii*%©d Is© iw*ftiR© phsifiwasw© 
giant ©ell pmiatoai© da© to 41r«ot iriml invosloa ©t 
tb© pylaa8i»iy ^aroMiiywB ia »«i®ii prltsaidly in proeissfusly 
^mmMWs^rmlBtiA ©iaildiron {tummrtti^ iv« Ifitii© F,* 
Cbtoattsw w, ©I »!., 19^)# Imotorial 

©nd otiti* *©di© ®m trm^vA ®oii^lle«tl©ii» in ©'^r©i«« 
mrml dhildnwa ©ad ©r© to related to •rim© 

IMactd l©aiim©«yppFe©»i®« C^^-***# 

©tbtr iiiyad ttai iBBOiilihftllti© »«©a t© i»i«©l®i is©© b©©s 

aug^itad to lafcw ©« ©alailiww*© basis C^opitswoliif 
19(K5| La^dsaimai P*J* 191^)# 

^ikmm f» «t ©1 C1^) coaelisIM tl»t 
nortoMity da© t© »s©sl©s itfio© tw& distinct plm®©». 
tfa© otelMeaa mf d»vtl©p ©©©piisttlowi in tb© ©oat© 
g^g© ®f mmnXm ©r dari»g tli© •i#s©<i«©iit period, th© 
follow ap study tfe© ©liiMr^ safftrtd fro* 

ls£mt$Mm ©wen ©ft©r ©ttstli ©f i^»l©©# 
tbi# ©©aid iMi ^ t® tr®l^©d l*Bii»©«wpr^»l©« 
liiiMiid by tb© di©^ ' ' . '■; 



> 


IICCH] 


iawi* «t al (19^15) ^ Itoat tb« 

%f«r* jUiwl¥«4 i« tilt liiwutstItiisstS* wtciiwli** it 
nw rtctinitti lym^msytmB t®m m todls^tneilila 
caap®«fi«t ®f l»4f l«aai» ttalwt tt^t 

prmmmr ti ttllt tl^t will git® *i«® atfiittti 

f.Mj^ti.i 'tey tnd juaB^irtl iBBUnity* 

Stwiy dtttit®! tt ®1 Ci9665f Diwit tt tl 

llilltr *wi ClfW) iMicttii tl»t «t' 

Itiiti tif® ftpwittitii lynphiMiyttt wti”® inwlirti 
in want ®f iwiwai® rttptatt# Tfettt tt® |N>piil»ti®*i 

lyi^ij 0 «yt«t trt wrrestly to!»« «» ^ ithjmm 
4«fiwttEt)> «wl » ttll ^mtmt i#riv®4), 

tittttt tt «i <!»*»•» 'tt «1 ClOT) 

tliat f ©tli tppttr t® !»• with «til 



(aci) cur^ B chilli vitk immml iMsmxaXtft 

t lyw^hi9^ytm play m iuij#r «il» tin tssw-m® 
vmx^mmm t® faeuXtatiir* iKr^emina^ tiefn# er #y , 
pridIM aM «#rt®iit tafaettnim wtl^ B l^p^phocyteff. 

Mtuim to iMNOCttt aatUNidj pifiKliiwiBii |i3jtiwk ttid 

plMf a r@l« in Im&ral raapums* iUmtlmmSi 

(1975) lyiapi'ioc^tas eiraulata 4 t@ 6 tiii«A a Say* f a«lX« 
aacoimts for as ms ?tB4 of pariplatral 1:>3a*«S lyi 9 h«H»yt*» 
whila ^-25^ mrm B mmlXs iVaikms «t aX*t 1974) • 

f l|«pliiMQyt«« sdPt i!f«nipiidl IwwieSIt iHt© noS^lat®** 
e«ll:St ectlsy mi eall preSiwIiif tympMkims^ 

iPSulatar ®#I1« mm furtItiHr SanrlSai ijt t© tv© mtm^rimsm 
th^m ttet ii3itl3sts (hatpM* mt mM is$mm 

taa&s t& tanimta Caapr#««ar aalla) tfwjna raip&npi 
(Eatiitiars aaS ^hmssmu Xlia ptailtirki^ af antitiaSy 

by B lyspbaaytaa ra^iraa tim pirtiatpattaa af 1ial|»ar f 
©alia* A paaaibla aat^aaiaa tmt aiBiaa«paiit taiwIiiatSiM 
&£ aatibaSy pi'^teatiam ia aattai% af mspfmmMt aalla* 
Thmrm appaara ta lia a ayft»papit3jitla«i af laiiiaar f lyni^biasrta 
raQiiiraS IMima tlit -fwattam af tba f aiii^faasar 
iyai^EMyta (t^rlaata at al«i la sMttim ta 

iyapliaayta thmtm ara ti» f lyii^»aaayta aatlai 
aytatasiia aff aatiap aalta* fliaaa aatla mm iritSla ta faaapiiaa 


f&mim sCLt&rM ttRtlgeii, m tfet iwupafttc# Qt ®®11 
-oi lo (ie&troy (I«ul 122C)* Sit otfcer 

®f T i® iwcr«ti®m of lyf^tekianSf thow 

Im niloeulttr .iMPerotoi ; 

T 3.'?i^hi«]ft«s» ite fuwtion of ®olI» in 

th# miivouHiilxig f eollo oitoiwtoo on® typm 

of jUait«rf«iro£i» « lyni>hokiini tint otifflulot#* ottior oslls 
to omti rireCk activity* Maoroplmgo itifyotion 

inhibit ion fictcir soerotaA xtiwdLiitod f coll® cmioos 
activfttlon tm& iMobilizatioii of mempimgBB at tbo 
site of an iiiflaaniitory vosponoo (Booklin ot IfSD)* lotor 
lmikin»2 is lysi^bokins Idj&t proaotos ftctimtlMi sisi : 
divisioii of o^r 7 iyi^bo^tos COilUs 1995)* : 

B lyi^liooflos lios \la«ftiisoflobii^^ mlmulm of 
m sioi^ mtifinio ipseifioity m its oiiffooot ybim 
•aspoiMKi to tlis irolovoat antif^ itmaoUy parocosoM liy 
m md wadBT. tlso iafiuooco of sii^yisis irm 

m oatifisi ip^iifio f ly^^nooyto* B lyiiplso^os difforontioto 
into flsaM soils iMcii ^erstss smtibody of mm 
^^•sifioity os inriiinsXly fooaii in its pmgmdtmt* 

B osUi sro mmmdXf Msotifisd by $Mmm flobulio 
on $Z«iP MurlMir* ipffoxlastsly soil csiry tboso 
Miftors slooi Vito X#* Tbs asst osmonly omployod tost 


4.'ar i cell fimctloa Ic c«asun?n«^1, c>:r , 

3cr-« teaucoglobln bj tingle rtdlol diffusloa. 

T an*! B lyjfjhocjrtts ftn l»@ Indtrtifietf 
variow® aetliodSf tntib®4i»s egeinfit T cwi B cell* 
imm been pr^pfurtS* But the eott wMelf used Mitbdd 
fit presmt tiat Msntifirijtg Mmm. T ceil di^^ecds upcn 
tbeJUr abilitjr tc i^ep Hlc apxtttimiiatly in 

tt&rpbclcgiesl eonlipirfttisii ttfiitil ttm 
resettt (fiwdtn Berg 197$) • thmmm B e«ll pesttst miati&m 
iMtun^lcbulin dftteettble hf Mrmt 

fh9f tlfto ptsstss reeeptcr fcr. tggrtfsttd teeumflcMliiis* 
antigw^aiitibot^ cti^lex ter tb» thiM emfemnt 
&t cMplMMil* 7h«t® x^«pt#r mm ietectM Isf Ei7t3wM^rl« 
coated uitli antitooiijr mt eemf?lmsmt ttet iKunroiiM B 
in clutter C%braii and FiMdwibori 1973)* 

PrasMtlF i^ptancout fwtttion of rotirtto 
witli nkimp mftbsgmftwB ttppoors to'bo a nuecmo fropwrtr 
of f IfM^bocytotf and osubrano bom^ teuiiiiilobuliii 
4«tM»tablt ^ liawnofloroseenoa constityto tho.nott 
rol^fela »ai%tr of B otUt* C^lipan 197^)* Ho»f#r«p 
tlio fmxSmmiM. m^mrn of ro^tto ^twitioit it sol 
kmm* fNjr alt# p&mem rmmter oggn^toi Instmogloblni 


for oritiom f>M cuei>l»x ami th-a , 

Cy m»Tmm&9id fey B lys^iwngrtt in elwter «t al 

19?3)* ttifes* raetpter itr® dattettsi fey «rytfe»ayte -©^tfed 
liitfe <»2tife«»dy mi 

BtMly C«I9* et al C1tf4) ttfetad tfeit ? SywpIsMytfe 
aM B lyifffeaayta rdwttt foimtifezi ura affaetfed fey tiiip«riitiir«y 
irimOmtim tii»« r®& «all t& lyw^hmytm mtij»t amt fliaip 
£rm iM.afe iBC art efetaiaAd* A jBtert iactxfeatjLon tlse 
fe«tw«att th® ikmap HBCg aad feuMn l 3 «phae]ft® imsiiXt ia maatt® 
f03mati« oaly «««t @t T f(«ll iibtiar aa a loi^ar 
imfufeatiaa tiac •pmmitB all T a«ll ta feiad* l^a tfea 
atudlas iiaiag lox^ar laetifeatlaii tim» aaually feava hi#iar 
irmlua of p^rmmtm^ of eall t^oli fore lasotta* f^tada^aria 
ami asaooiatoa Cl 91^) tofi^ ^ popelatiim datootad 
fey short iasoufeatiom p«riod« aetiro oalla feooauao th«y 
appears to fee a pjtopapilatlofi of eoro aotiraly onrelyod 
Iji oallular iMutiiti’ tfeaii total T oall popiilati<m« 

It la fealiorad timt i^aotto art foraed ^fey rapid 
mlmm or n^tafeollMd rteeptor av^atanot on lirtnd 
eall anrfatt* poaltivt feiralani Ian art rt^pirad aiaot 
atfeylomi ilMdna tatra aoatio aoM will felaalt ^ rogot^ 
fematlM (iJonial oai^arafela rtsnlt 

nalni altli^ w^flm dianlmi talra aootia nold (mA) 


Jm ftiidf ftf of T oM 1 

Ipiplio^o ftimntfi in iimsOf Mot r^ort 0Mimr@4 tik# 
iron 90 oaillM mmUX poptiXatlom wittoit spooifyiit^ 
tlk«ir aoMl ®lh&vm®t«rstict lua^ 

C 19 ?i) ii^te^isoA ttet li^ttrtiyaeft of tioiiiyi ®g« Mtnlioi 
uemfepai jba tlioijr jitiidt?* 

Zaelm*i^i iM C19T1) fkOt«4 tlwt 

thftro %m m aiipaifiooot mriotlom «f liraip^oarto mmt 
wiMk §m mt mt mrimm poriod of «#•* VfbmM ot «i 
C197I) fotnii thoro io ao 4iXfmsmm im f mi t 
#•11 #f iiifial# aoii mildiNMi* mi 









^ toro til {W 4 ) fmaid m ditf^rrnmm in t©tel 'l>w;>,o«yt« 
SM wlativ© ms^h^T of f Ijmphacft^ in r#rirA.ftrt.l 
blood 9i ymmg olitldron mm mvat iodHrMmlfi. 










Fl«ials®r, T*A. «t al (1975) •tenllsd. «i« 

®f ly«p!ioeyt» la ehiMrm ma& mivdt using i mm ii4€ 
aosstts assi^, CMMmii wadwt IS siontti «f sg® v®*.® 
t® hsw issB p«resiit»f« ®f g toludljog T lymhmrtm um 
m mmm pcnwts^ mf me himim* ® as 

t® ®14«r CIS mmrn t© 10 ywirs) ssmI sdwlt* 

iiiisdiiits af 1 him$M$ mm me Mmiixm 

lyisph®«ft# was stars In ©feli<tr#« mslsr 18 iimlii ^ s^ 
tt»a ®Mir sad s^t, idissrwtioa sss s® fsllssljtg 
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Pmrceatagm 

Absolute 

:;u-ib«r 

Ha grwipm 


Baagt 

fj«aa^3!} 

Buift 

month 

58.2+3.? 

55-6? ■ 

^*^70+C90 

16.20*4*353 

I*!** month 

-1© fmtm . 

5C.9*J.9 

45-# 

ia4D+f40 

5>3-lt98 

i-idalt 


51-7i 

1918+580 

758-3070 


Blue BlMlm:) Cll 




Fareeataf# 

^Abmolat® 

itebmr 

Agt gronipa 

Mmx^m ■ 


M^^fSD ■ ■ 

Bmmipi 

£li aealh, 

26.2+6.5 


■155^548 

470-2,59® 

18 iiaal^ . 

■*•18 f ®tr# 

. 22.7+5.4 

1€-2f 

noj^m 

170-1270 

/10 y®®r® 

17.2+5.1 

11-23 ’ 


170-51® 


UiMi&mm wt 9l i1fT4) ima^L ttet %flth 

msnit® Met«rl»X tlMMidds mA riml teirt Im 

pmmmtmgst At T «*X1« im iitidy tf t miA B ipi^^xwsrlms 

ia $mtA ixtSAttimm* tAm AmrmuA At f mUl la irirml 
iaftatina* immmr m» mtAh mm Muntid Hima bmmiwriiX. 
ijafA&U&m0 fim mtim f lya^bmsitA mlm» mm vmmU^ . 
dMWtmd ia w$mi IllamstM M rmmiM mmA in MatarlM 

II tlfmiiMiftA mm fmiai fttiind^ la amtb .iriaift moA 
iMMiifei iMit thm vim if M iwllL m» , 

Cl«i mm) timm "mumpM iXimmmm CHat mmik}* / ^ '• 



mmMMM 

'ilui vljms Ims long littfdt kxmm t# 

lamiiKilogiijal responses, Natural aamslas iufectim 
Buppraaeiie batN call aadiated awl h»ap8l irriwe rospcnsa 
(>^'!hlttl®> K.C. and Bredlay Hoora «t ®l»f 1!TO)t 
ccupl^i ifildi miltiitritiim« lm<&& to tho doath of mms^ 
chlMran trm aaoeMary Jtofoctiaa CMorl«!f» B* 1969). I® 
1908 Yon PSjr<Bx«t report od Idmt the ‘kiliMmailin reectieix 
we iK^pi^essed In chJLMfm with Moeleo who 'MjA 
prewiouel^ h#ea poaitiire to this test* Subsequeiit atudioo 
imm also Amn that esetensiwe InmnosiipprtBcdoti exists 
during Acute Mssles CCoonodls et sl*« 1978)* - 

Whitot R*a. fffld S<^, J.F* C1973) attrib\itod 
this taunosttppression to the wide MprmA eggregotiwe 
destmetien of t^sooytes see® is the eortex exsl mnSuIIa 
on the fourth dsf of diseese* Tyhexwlln t^ersensitiwitsr 
eati dissppeer before the date of onset of eeosles 
roi^ sM be ebseot after eeeslee weooiisetioii for m 
ewerege of 18 dsfs (Starr U3d Berbowitoh* 1964) • Aoeordihg 
to Seitlsiflek end BertewitMfe (19^)* timissfoimtion ^ 

twm ^Mtcnaio-positiwe t^bsreullae 

PPB wee dap^eesed br edditien of Mael^ wixits to tim 
ti»mm Mitart* lloifeecr» FHd emOd effect troneferMitieii 


in 1 fidmia ©f »mm 

(Csualtoya «t al., 1974). Fiiik®! moA D®iit (1973) mtm 
itop'ftiriwat ©f lyisphcwByt# »®p©ii»i t® Ai&m 

of TO. 

oth«r iiFpothesi® f@r 4epMi8Sio» of c#lX 
msdi&ttd i«aum f^spoaso l»© l>«#a 

■O»iiiikoy« «t al*p C19?'4) imm rovealod, th» 
of a«6fil.@s ¥iru* in lymphocyte durtag eowt© iaf ©ctioa 
Judged hy liasuiiofloresccace. They aX«© miggested thiit 
depreesion of Oil rtspoim 'OOuM h® eeue® of m trenaionl: 
ih®duoti 0 B in masbw of T ly»ph®cyt® m ® r®«ilt of 
cytopethlc d®»tru©ti©*i# 

Joseph ot al.t (1973) heir® item that ia vitro 
both f bM B Mile end naaoeyteo @m be infected by 
OMiele® vijme. E«it®r» F,s* <1975) roi»®d tiie peaslblity 
ttet the vim® oi^t stinulate ftone lyopho<^® to mlmum 
m suppniesor of eell Mdieted iMitiity. 

IhittlOt E.C* OBd Qoeeetor* J» C197S) were iblo' 
to revovor vim® diroetly trm lyi^hoeir^s iihliA eiipport 
the Ijtpelresimt of ClfX respoaee* Peltoa* B.K*, Hyltoa 
WiinMW et el«i Clftt) hove idaom « Mmll peroeeitoce 
of both 7 mA B ly«|dd4^tea or* lafeetied* but like 
»e«itle® vima Mly iaiijdtiv* etefe of m 


2 ? 


Gmtr#v«rsi«» «till rt^MnlUic tii# mieBardm 

af liwwBQiiiipfrtafleii, in fmm$ cteilirea* 4 

"■.©crtits® ia h^lp®r/$Mmmt (H) t® «a|y|sr««s®r/«^ot«d.e 
(3) «at! 5 s@piilati<m r®ti@ (H/S rati©) rtaialtiar 

froK n dtcxiaftt* is H emsit« wm fiHsaift Is adults 
(Alptrt ®t al*, 1fS5) «ad Is osa i» mill nowriristd 

Afrisas tihiMrm «t al.» 1^5) dwlng aeut» 

«)Mslfts isftetieSs Is oostnsty st!i«r did sot find 
Ghm%% Is H/S tatio dtariii^g ®eut® wm.Blm i» oM«r 
cMMr«Q moA fmmg adults <i«»pit« a Amrmm In "botti 
H ®M 3 cousta (Arlialiors aM Bifearfald 1933) • 

It i® mm wall aatatliiiiad ttiat call nadiiitad 
imaualti' i® isportast i^t ©sly for rmm&rf tmm 
*^»l®s l»it ala© for wiaiatasea ©tliar 1»et®ri«l and 
^r«l lof actios (BMi^ra® and Raddy, ?•, 1983)* th»f 
tmm tMt ©all sadiatad iswAa raapossa m.» 

©iwarfad to Ha aipaifiiststly diqpraasad is ©Mldim 
f@llwis« Msslaa* 

It is ttoseludad ffsii atofa atudiaa tHat aafttXaa 
procasa ©as itaalf daiiialiafti a prt«aiatisg atata ©f atU 
iMdiatad Iwimity* tbm raaMltiSi daficiasay of tkymm 

tfwkmyUp as a raawlt ®f raplioatios at viww 
Witt is «r aytapalMa dastsi®ties ar loaf- of Mmmntktm 


mrtm tmm th# thyswas ii*Q# ani ’1W55|i 

bit to ii^air th« spooifio Jtayaote^iomX 

ottiKisi oa Hm irinio md porolstoiiiM mi lmp0t 

«oiisit of irims Ijo thm tbyoao (loiMt 19^) « IMood 
tilt «]Kt«n»ivt 4«s'^riKttioii of tlspiMMoytts In ‘l;liit 
elmoO wmy bo tho factor i» OimiXopMmt of m 
statt of tolftWRCo to iitosl«»«o«llg®®» iirt^ 
in reapoct of cell oiedleteO iMmity os not poatulotod 
by Ewmet C1968)* 

It M® also beta i^iportid tkmt m pr#exi»ti®f 
atat# of wRlniitxltioa oi|bt produco dinimttio® of ooll 
Bodiat#il imicity rlo redueticii i® tbe populAtiom of 
tliyms^ depoadifit ly»i’>h©eft»« CSoytIwtf ot «l,t 1971)# 
idiiiii. 00IIS4 pfoiiffposo to otvore or fotml noeiolos# 

whole proooos of the eruptiire »t&g% of 
noAslos amd ecbse^oct iniimity ie ONMUetod by tlwa 
tbyMns da^onSeat ay stiei* itametf F«M« C19€S| hfxm^msim^ 
ttet la the oooroo of the- jeiwiiroiixed delayed 
byporMoaltietty reaotloii which we eee m 
imeh# ^ere la diechergo e«4 eateuetion of ell those 
locel oelle prebebly iocliMIe^ mnt cells# iMoli mn 
oontritete '|tei«ecologi<^lly to lOm loeel rmettm* 

He iMldod l^t &%' oo^ else be eesiMiodl thet Ite 


ro'-’icms from whldi lr.rg& mml>mr Ci*}iys'<0:;-*Kl«\-'end«sfe) : 

a»ll» era llfcaratad, h®va b«m tatspayttrily ®yl*;a« 3 ^®d* 
rakaii togethar t^ms® ar© responalbla for th# fcll.ur 4 i 

of th® cQM&isioal Montoux wiBOtioii to la® 
in th® vm^B . H® atfttiil that 

plittricttiMn i® a olaar iniioatlon of '^b® fact 
%l'.t oMsIt® ii itself a diffua® 
sonsitirity xwotiOB* Tho i^ol® p®tt«r» of 3 si®asl«« 
psithO|;@ia«ti® mi iamuxdts^ la lAmAy Msod o» 
d®p®iaA«al iiwuiisoytos* Miisl«s l» iofOot & &®mplm 
mud mvar® imlmyai h^arammltlrlt:^ r«iictio&« Hi® iSnt 
dopMclofit CCS}) i^stoii aoi its airtibody mr« aid® offaots 
®pil^i«miowii of mSMml or m is^rteio®* 

Wat^&m stodi®a haw® shMi tim •fftet of 
cm mmltor of idroulatifig T ml B lyHptiooytast aytlX 

Cj aM »!itibO(ii®a smd iwKtmoflohiBa* Lyi^^teoyt* 
«ti 2 dl®s h«¥® Iwoti doB® uaiue diff or«Bt mmfam markmra 
OB f irad B lyi^liooytoa moly 1 and MC rossott® tooliiii^pBt 
sOBOOloimX imtibodioa C1.T*3 and (^uantigszi haada oto* 

Coirvadi® «t si (If??) tew fcmte that tli® 
pmtmmi iuriot tte first tm 4igr® 

of tho Will in aoeii^a sMte mn 4«twnsiii« prognaaio tmm 


3 ^ 

ii%mi sim® te afitct tshitiily tii» 'f mA B €ftli suBpopuiatioiis 
vitli l«isi s«¥er® «fC®cts on i c«ll fuacti«a 

aBJiessiHi %j FHA trensformtioii of l^^mphocytea* Fiity 
Jjave «arriii4 out the Uw»ijs©l©gical itwdies in 'Iw® 
zrmim o£ wMslte patltats* Qm\xp A iia wMch 
was severe Ijraphc^iiii® C/2CXK)/®Mi‘^) a®idi Group B la Ti4-*iA 
l;j'«pliO«t|'te count umB (72000/wi^), ^hpi^ulattoii* atf 
lyiaphocytes were enimted tn a eiagle preppetion hy 
neenft of abeep roesette fosmtlon iotMl "ty an 
floroecenee ««tli©d for detecting Peripheral 

lyuphooftes were olftajsified a» roeetttag cell® (T) 
floresolag cell® <B), cell® no wirisers Cfwll) ^ ' ’ 

aiMl tboie with both (FT). •»!« iHstinguiihiaf 

pattern la ehsolut# I^«phoc$tie emmt®* null luo^ 

FT ©ells was ohsenwil* the ®«wa initial abaolute lywpl-wCFte 

©ouats la Qroui) A (131 mA Group B 

were Imw than In healthy oofitrol iS833£;^33/«ss?}^ 

' Lyiipliocyta sirtspopulatioa except for null ©ells 
had reached the level* 9f nomal ©oatrol* at the tfeli?il 
ve«K alter onset of rash in those idio reeovered* At the 
third weeh ®1 the rei^ lysiplmisyte sMhpopolatioa except 
lor F*T# ©®11«> were atill aipiifiwaitly below norwil in 
©hiMran wto» did nut raeoew* At the wSMs wank only ^ 
t ©ells in udOiticHS had resided mmml in these chiMreii 



where as the absolute lyn^hocyte counts » B cell and 
null cells were still significantly depressed. 

Whittle, H,C, and Dossetor et al, (1978) have 
shown in their study of 25 children with natural measles 
that the number and proportion of circulating T lymphoctyes 
was low in the acute stage of measles. 379^ of T cell 
showed positive inmunef lore scent staining for measles 
virus after stimulation with PHA, 7% of the B cells 
were shown to contain virus, but their number did not 
alter significantly during the infection. 


Group 

T cells 

B cells 

Npll cells 

Acute measles 

38.7+13.8 

32.7+8.4 

26.7+16.5 

4 weeks later 

42.2+7.1 

29.9+6.0 

27.9+9.5 

Controls 

53.3+10 

32.3+9 

14.4+10,3 


Pelton, Winsome Hylton (1982) have shown that 
both T and B cells are infected in disease process and 
both cell types support measles virus replication. 


Joffe, Max I and Sukha Nagin, R. et al. (1983) 
observed a depression in circulating T lymphocytes using 
monoclonal OKT 3 antibody and Quantigenbeads, as well as 
enumerating E-rossette forming cells. 


Voaaloi 

LyifSioeytos 

£ rossatt« % 

Oi.T 3?: : . 

Konoelowil* 

entll5©di#is 

1 

4400 

41 


2 

1240 

:)|j|rPw 

4B ' 

3 

4030 


J|..li, 

k 

1350 

'50 

43 

5 

1100 

3® 


Conttolfi 

1 

itm 

10 

6S 

2 

Jim 

fr 

62 

3 

235© 


62 

4 

3am 

Cw 

§5. 

5 

2950 

i© 

60 


P« 0t fiX* C198J) stupid 3^ eliild3r«ii 
&gM ^9tMmn € JM»B.thi four yrnrum Cull nndiiitM 
liniiii* ims (»1»i«rvid to bo oifnifieaiitlir doproa;sod 

Ja cMMrosi folloirljif noosloo* Ibii d«gf«® of IwiiittPjMpprosAioii 
wo* fomii to b# signifteoiitlir dofrooood (31 *1^1 #55^ f 
oells) in wU iioiiriiM and 32*4^«21 In imior 


noinriiiMKl obiMrasi* 





atalsaii 

atydiad 

Xni tial 3 liORttiS' 

'iintiii'iiii ihi 

C ’afintti" 

ienMil 

22 

^ ^ 

% SMII«tt« 

«9.0«1.94 


¥«iJi tmriiMi 
IKl'to 

m ' ' 

>l.1i1.55 51.3iJj>.97 

'^^42.^*^ 

inMIiSlf ISMEPiMbMI 
cMMfiit 'IftiKb 

jjdl W 'lijl'llrtfr' 


,, ».*fa1 jti 

*5.Si1.1* 


#4rr*«borti md Blb«jrfeM (1S©5) oi»»arv#4 m 
*i; toiail T mhmt& (Im 4) toriaf itot awt# -^hm^ 9i 
iimnles m ©oiaparod to ooxwO. mntml&m 

?iorKi©loi»l antilx^ios 

^eii 2 a »• «ii|Jc.r«i»©r/eyt®to 3 dLo 

Ig-u 3 8-* H*lpir fiubsot of T lpipbooyt®« 

l.eu 4 MantlXles fotal T ©oil®. 


hme.l9& I-‘t* 

Lou 2a 

Lou 3a 

L«y 4Cf©tel f cells) 

1 

15 

28 

... 

2 

14^ 

49 

^ . 69 

3 

21.. 

42 

■■ . m / 

4 

25 

. 42. 

64 

5 

“■yk 

40 

te . . : 

i 

23 

'm 

91 

7 

2B . 

41 

:.' 6l ' 

e 

If 

45 

63 

CMtrois 

' 25 


79 

Moiiaii 

I6»3a 

38-59 

66-83 


For krm^mn .oiat Ounml Btb^eM C19S3) 1mm 
foumi -©lat Iji of iioosloot thor# imti, f lymphoe^/to 

poiiift but 00 elmisfo of imtie twrtvoon f lyaptiooytts 
of tiolpor mA ooll pfeoootypoa, 

Eobortt L* Mistwsk 0% ol (1^) luiw ^amm tMt 
Xywpbo^tos fra» viHt litewod pf*of<»M . 

and 'pfoloofot ®e jf*«s»o»o# to 

tlio Aim** ^ MippmoolMi w ttoaoT' io pitiinto , 



imcos^licEttd mmBlm rlmn ixit«ctim &ry& ir those 
iflth pa«i«©nia ©r post isifeotimis oaotphs litis* 


ijf'OK'E 






« t t.; > f 1 ^ 


* *» ».. f * y. - . - 


blood ffioaomioloar eolls support m hi^or r@plicati®» 

of mMtlos rirusp tlioir collular iaiuaitf do@s not Boon t® 
diffor flro ttmt in well aeurisliwl ehlMron C^e^iotor 
«t ol., 1977)* It hma hmn sugfosted (Whittle ®t el*, 19Wt 
aiifietor «t el., 1977 ) tMt Ipiphocytes of ©hlMroa with 
mlnutritioa are shaonally ausoeptible to iofeetion 




witritloaal statu®# Th® du 2 «,ti 0 n and ©oii^lica fcioii of ^ 

'i^Am wer# fouisl to bt similar in ¥®11 nourished 

aalRourishad chiMrw. 


Ilutrltioiml statu® 

^ of staMard v«ight 
y@ight/«g« rio. 

% &t T call® 

*79a.n".easl®®. CB) 
Control (12) 

31#2*<1#S4 

62.5+1. B7 

76.-90 Maaslos (15) 
Cmtrol (15) 

29*%0.9S 

60,a#1.94 

/ m> nmAm (12) 
Control in) 

25.1+1*76 

2S*gl#22 


The Smmmlogiml p&rmetmr this 

p®K5»ntftg® ©f cireulatiiie t ly«ph©cyt«s wi® algnlflotmtlif 
lcm®r in sov<ir@Iy em^mr^ to ttoM of othair 

mtritioiml gxmd®®* l-lowaviiri ©hiMron saafiloe 
irrtspMtiv® of iwtritioitRl stotoo shoirti o sifoifiotMt 
4®er«fis« in tho oiswlotisii T ©til i»wbor ©<Mt>ox^ to 
th« coBtrolfltt Stwrtly Mlnourighod ehildron with 'iMiioioo 
did not #30w fnrfehor dmrmm in 1h® T ©#11 mnalupr 
©Mi|3®r#d to tb®ir wntohidi ooattjpol** 



i''.on Dagoii «1 (1587) ©f 

iili i«i.lJHourl8li«id awi well miartBh^ cbllawif 
a£>a®r¥®4 that Mlnowrl^M iafanta alicwad a trarid 
a d®«p®r la both Jiadlpar ma& »upprttfl.s®r T call# 

durlfig tlw a cut® ^biw ■ttsaii will imartahid cMleirefi ^t»r® 
fi» the ii®l|>«r/®jip|5r®s»or tmti© rmmlnmi atsillar In two 
f.wups* 

'Sh&r® waa a mm jUaprtaaiv® dacrMs® in mmn t 
lympliocyt® counts tlma ia B lyi|5h©cyt« count in. cteiMwwi 
niith 'wmslaa, . .. 


Fatiants Patl®ats 

aeut® pMa® Conimlascaat Cofitx^da 


B « tS 


Mm 19 


M » U 


Total 

WBC 


8*5814^.290 9*79542500 



4.76541545 


Total • 
IjaphCK^t#* 


21±8 


B l^phocyt® 
Mmh f^«D* 


60±14 


64414 


T l>*Wptl0C¥t« 
KiaB %,S*w* 


iuMis f l|ro|^ioo 7 t«e tarn witli tl%@ oapaeltf 

to roocgniao i^oclfit ootigonsf cmciito off actor fcmtiaiio 
mA rofuloto Vm isitoiaiity of virtuMilly 411 . ^ 



fiM iasuiMi rtspoa»®* -*1.## 

■ chl08i>aari, S,F, 1900), 

Tm m^mr ivamtimallf iiatimt mMbmt* &S f 


rntigtng (Eiwci®, R,L, gt ®1,, Wl*i R#liai»ra# E*!., «t «!*, 
iro), ; 

Th§ ismm iMtimjm aystm^ tb^rtfore consists of 


Immm. tosnogtiisi® r*»«lts frc« ft 

' . 

dftlicftt® ®f isi^ftr ftM «ippr«s«0r gMibsftts iflth 

in ttift Mmm f mil eirmit* 



k popylwr ««ftbod to mmmm tho ftamtion of I’ ooils 
Iri vitro i® to tho of e®13. diviaioo 

(i la^dtacmmiM) * w»Sori© tim prmms in m»pmm to 

:;': , .suit. t ion in irlt© fey ilMwiflo ontigon or by aitoioa 
(riant dtflv^d iiototl®!) pirtorfe tii# Ip^feooytt 
membfWM anfi trlggor® ttio ©oil dli^iion* iR ytw S 
lywphooyto ftiiiotioa ooa feo imoliirofl fey ioloyM tiyoof* 
ptiisitifity wMiction oilog of to 

Majority of ©M«p ©lilldroii 8s4 oAilt toiw boon oonsltijsodi 
%• «o«t f«a«EOl3y iiooful iWm to®t «mtlg«o «ro 1i1» 
OHiitioa itf totwaui tcoEoMt RPBf lilftoplaooin bhhp## 
oartroot of triidiopl’qrtonii PHA m>& MC®* 


Sltlii to«t» «**• mm lJi»«rt8iit toot for €W 
in fioog i^p’roprlo'^ imttpsi ilcJto tost %wo 
ooolwit^ W 4Mtmw^ ^ mmmm my^m^ 

oiMiMA to CCW8® tto* ''00 iwfl.31 •• otoo of re-'-c vioa^ ■: 
thof mm ytmlM too m^hlm infomotioo* Poottloo ^ 
i^ln toot »ro to'^«wtofelitotoi ^ ■ 

of mrml t mil itoiottott^fettt ~ 

mUmmu m 4o£to4«il f - ■ 



i. 


mxsf imm sWM ©f 

tHA-f PPB* pirn #tc. 

on lys^lwojt© tfAnafttiwiticm in mmtilm», 

i*llft*tty«r ari«»f Btegttigr •• tt «1 ClfW) 
studind 7 i^tiiKfe ®f naA ol»««rir®d, lymphn^9 

trsnnf iumtioa t© fe« nor® ^r®8s«4 in »inA#« patl«t l^n 

in iitiiin* In tte mmisIm frm^ 

v®r® imlfaraly In® wA lifaififtiMSIly ms» tli®ii to tli® 
®®iitjr®I» (F/0«001)« 

Vblta*. H.C, uK BraUajr Boer* •» «1 (W5) 
bm dwoRstmtad tMt dtiarat t» 

9MUt« aaUtMW Jik. »D •■« Wite •■« rtwpt«w*«a 
•stlxaM l» tiBp*i«rlJjr •■»*»••»•« to toMto*. Hwwiw 
MiiMi tlM w> r— » tw » «i totogpM IgTwrbMflttot^ to* 
mvpntmi to* ftoitok •*«» *im to *to rtW to * mnmVy ,; 
to DNCB ato ra*. 91 to to* 99 ttototo (tolt> ptovtoo^ « 

•Muittoto toto a*c BHOI totototo*. to • * toa . to aB» to :■, ■ - , : 

too to moi asd ttotr Ijtotoorto* r*»peBd*<l to atiioulattoa 




PFD 

..ConaMi 



our 



T" 




M«isl«a(No*33) 0 


pIo.OS ^ f1o*01 

3 1A 

F£0.^1 

Control C*lo*3A) 4 


1 © 21 to 

f2o*oi 

13 

P/0*02 


Qa 4ay alter Heaflea rairti m |j«ti#nt rospuMtS. 
t© pro, 6 patient respondad to »iadl<Ia fin*! o^y 3 patient 
to ftrtptococcal mstigm* After rwpmt &kih teatlnii r.«4 
on day 16 the iWBher of reaction* la th® »«asl«s groi^ 
iHR* offlapamhl# to control** 

mmSmxm^ P. el nl {m3) Jjwestipited %m 
of MMialea inleotlon on tli® n®ni|?®®llio msipoxim to 
»itog«a* and ©toorewd o eignilieoiit rodnotloa of PHA 
iaduood lyapiioojrt® roa^pcwuMi ©« ty OTA gyntliool** 

imofeom • P«r end Qwinol Blliorteld Cl9^} SmmA 
m im piolif«otlro to Wk mrim omit® phooo 

of tiooilo* oml tortoollo* The ro«i»ii«@ t© FFB m» »l*o low 
in oil «o»lo« potiwit to*t«d ond In soho of th» nwlcOllA 

OOtlfiilt* ' ■ 

'^OP "IIP ■ 

lUrMii RotMTt, L. «t *1 (19M} In thair atadjr 
ob»«r*«l that Iwplwcyt* *«* !*«««•!» »ith bwsIm 
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pr®£maA eiad prolongad giiiipr^saloR e£ prelifozvtiw 

t® «it®g#i!t ClW# vm m& P»s). Tht d«itip«® 

®f w^pmssioii If®® ilBilftr in putlffits %ri*Kb ii»co«»li®atiid 
mmBlm irlm® liif»otl©ii and 1» tai©«# wltfe pwmmmSM or post 
ir. feet ioas oiie»pi»litls« 

*'lsAJiu«ud«s aM Btodteuraiii F* (1986) «tiidi#d ti» 
r «f f c«ll® to pa*. mA t® i^»l®s nntieiw and 

found a low Oil to FiiA in ohiMrism with nooslas 

irrospootiv® of th«tr witritioiiRl artoitiMi tndi^aitlJai: 
th® iff ®6t of iMiftlM pars® m ii^h® s'tatus* 

ft»fi B«foa# MosImi Philip •t al (19^) ®to»erf»d a 
riKtuesd roi^ottf® t® ait®g«i» (FHA# ConA sail PVI4) during 
tiM acut® !*»»§« of ii«®il®o mmm % of itiaolatioji 

vm mA fWN ver® si^, Tilll «»l IW** r®sp«#tiv^f 
gyrins ttn awit® porlod wost of id®® wojrtsor# Imw® AMto. 

irtljiiiljitiaB s®tipon»® to to t»o imkIucw!. 

Howofor Wiittl®, H«c, ot ol hmm A¥mn FHi stiwilatioa 
to to noswl* 

As 0 t®#t for eollalor lji«mitF» eoataot 
a#ii)Bitir®tiott to iHaitrOf fft'^iiitfilorotoiirisi® (ffiiCB) 

©flow sovwHSl adswitogos wwr iiitrodofwid. tosts# P.s1J.saoo 
y.r.'Oii prs'^Uiiis w^sur© to tho olXoripto i* losBOcossojPf 

both BmmitimtSm msA mAlmm ooistrelloA tx:A 
mprmSrMUtf » of mmA pm!tM mm b® si«»ltl*®0 to 


f’nir (Fnifmj’., A.K.l :'i;i tl vir.^r-c 

r’fi:-i.ihmnc' entlfcodlaa i© net devtlop with contact 
CMsittzitlon S4l., i960) readers it ® 

p©rr #i0ict t©»t ©f eellMlar 

Ht« timiltlxlug ppopartie* ®f DKCB are r*lot»d t© 
iti at 5 silty t@ set • liaptea ftwlnf coavaliat taaia . 
vitli lyilii* praup* ®f pretain CEl««*i 

A thraalioM ©©iiiaiit»tl©a ffif I»C® to in^alwid fw 
»«R»itl*«ttoa# !-••• tliiSi 9ll «df to* mi?pll*a BKCB ‘b*#©*** 
hmmA » p«i«tiwly feil*f tointtoa af biadtof to to* 
ffktH !• mknissmt* s«i»*itto*ttoa tto** pl**« to tM 
lyw^ B0d*» niidi to Badtotad by ©Irwlattof 
ly* 5 >ho®yt«®, Th« 4*v*l*pB*iit ©f »«a8itto*tioa wpto** 

»®ywri t© twwaty «a« d*y»# 

111* o«p*0ity t® li*e©a* t© WC3 

b* t*it*<l Isy appUi^WittoB ©df 13l«C® t* tii# *kiis§ toXlcKwod 
t ir«ek» tot«p by pateli t«»t.tof mt dllfeimt »it««* Itoi* 
ability #f lutt toiiiFiduia t® dwtop «! a«»w ««n tea 
d«t*iit!iiiiiNi by apply tog roc® diiaatly t® to* i^to# to* 

totolii*® alto toto pr®t«to* to toii» irnmm^mlif 
gubataa** toal atlaiitoto w®*itto*tioa aC ® #*lla to D'l^CBn 
• io»i 4 toto iMtM * 3 cp®««a to roci to* 

rmprnmUm «£ »» toto wm mmAt i»*.aitli«i 
to Ott to Iwtoat* " 
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3aa^e«¥, F. I rlghJoiWMrthy, r,::. ot al (10^:1 ; 

?;ut DhOi akin aantltiiistioa test In !70 afilaowri fluid 
«Ml etmmrmi it idtli e©«t*^l grow, their «'fc«dltt 
hm9 stow® r»sctl©8, p©«4tlv« oalf in 54,1^’ of 
i*»l«oyrl»!»<s ©hiMrsn cwwrarad t® ir control group* 


ItMlotiOO 

Control group 

Study group 

INO* 

14 


#* . . 


11 

36.7) 

. 31 

18*2 ) 

2a 

12 

. 40 )i6.7% 


aa.f m.i^ 

la 

3 ■ 

1© 1 

It 

7.0 ) 

Magatia* 

4 : 

i3,3 

78 

65.9 


' » ’ ' 

10© ' , 

"' 170" ' ' 

100 


Siwiitwi^ewsly ^«y Mw al*® irtwHad tha pattana 
of imetiom la aarlmia grm^» #f aalfiottrliliad ©Mldraa* 

'Ha# rtactioa i«i» rtletai to tli* dapaa aalimtrttioa ®o¥MPa 
tlia aBOwtritloa, »ar® ttm i»iatiaa raaetim* 

Far mCB mSM tmt 100Qiis/a*1 «1 aoataiitxmtioa wara 
yuN^ for aaiwitiEtaf do** aad §0 idl for ^skmllm^ 

do**, itaaaUoo w* gnidod a* mdmt iai> F* mod 

iar'iatoMiirl%9 P*I« 








mtmut Am wsmm 


fism f vftt In 

at f at4imtrit% In wi^ itpi^rteimt of 

Foi% #1|^ liilijSywi mmaXm Ofoi ® 

Ito IF 9’MUm WMNI tjpeM r tt DMOgOTfeniESli 

w ^ Iwr '™ wP ^Pr fllPWlir^P iiF W^WWPlJ W WIHW '^PPiiPIP wP^iPI W 'iP "IPP' lPj|PPi^0PPIiP!F wPFl^|pP^P#W|gf ^lilBSSPPIPSPit 

•f msA IM HiOM oMttoi i» i&llis*«i mM 

of tMs flii iwtritioiitti ttatiio «f OH soo^^oo 

fotlMt mB OMoi^ ae^MPtlnf to Wrnmi^ 

iKlWM^Xmt ImMMII MUnEAC 90P pST 

y#i fo<ti%tl# #f ifiriiiiTtti, iram ooiivIdhMniii. lui MsorlPbiA 

mBBk WPHi wBm wmTW WBMOm wUUi I’lMVflHlIP* MWiym WHrV IMPPm 
JUI wot TWIftitlf f g IRtel fiffc‘^f«if w y’|. INKFO fISVttMW* 

JmlW |pnMli mKi IpPMpP JIW 

KSWaa MUPIfKIJSyC t#' idLOlMifliMltlPi of Tmitaia AOMiOBRf of 
fiiiiot«ilMi» Umi BMst oMUitw IMNi 7l«ipl «r upoiitoi 

MOtiikt PMPO #OllPi OO T mdOtttV^tiOO ^AdOyilPOtt »iMi<1l*'a0jir 

fiMiot iwfAag oolpp 6l«^PPf 91«i@P oii JJPII of p)IO y o p oowt l lo 

iff iiiiiiiiti. itiyMiffft wntW' oMUiiiiioo m ooowi **§ Mjuk wmB «.▼ 

solmitritioo »iii.%&<imm^ f|w ityffir ovoiiis oMUteon 

mrnrn^iimmM 1 »ir i fei i UMi 

Oii^P‘iP|PNPiP^W» lOiWWII^Piil IWwWWW ipy wPr wPw WPv mwwimm’w^ mmrnr'w 

miMmth ftmf wmm matmttA trm wM iPlf <llitl» 


r: A-cm pEsdiatrie Out fatifKl Timm 

strvti «» Vitli ftiMMfcttl 10 mi 

mmm Isiood iims o1»t«iiiai mi&mr strict mscptic prcea^ticm 
f rcm ataidts tuurlag ^ fim^ 0*6 imsm At 

9f ftiilitf tmt Sljiiiyuyufif’ fMWtrci 

gimis iMMiw mm mits isvcstigitmi* WmaMm Wmm^ 

•g»t mm$ mddiwss wii •ecicc^acMic stmtitt mf iiiiiirsimt 

pfwMWl SnU |WlSl MyPiiVj ^ JLUJMliNi IMI 

UK iHMm iNIMI# 

W^m fMypMilS w ^HUyl|F C4nX%jy^< 

m3Uiiwpi7 viMi wwwKibMMi rs^punsAJig prvwPEiw lAniiiiinis m 

m y t#»jil t[HniXP« HiStWKf ci' SWIfSCi fftlwl ctm^iiimitJlCMS 
n.iii* SisirteeNHiu 43FM9S^nr« IAmmIsk ssmiii mui tiiiiyiiiifi 

nUivMI^ Im IWWiul^MMft HI^mI# ViMMUPf 

MSI <MiMi iMttJidUiA mui imtsvcmsKteMi* im ttsi iMUVt l^LiilwPV* 

lniiatMiiiw i* ij# Unnt Aii# i>*i 4Mii*<«MiMi- iyittaMiU MHHMMim IMl 

tJPWpSp^IPpI^ fW’^PPWPF 

Ift #iia*tl.«r |dUrtPC*r« mtit teMWt liHiiMiUttti lit 

miwMMMi Wm tmlcMMiA^ msi mmmm wm wimt^Mmi&i la 

piow^# itiUiiaa iM a«i^iraniMii«' 


4 ^^ 




. ,r - I _ yv 


Tbrnem^^ caisi©*! g«^i«ml muisaRtlon ant 1^ 

Qif 4 t®wiit*a#ri 

811^, «ifitx«I iMBTfeiwi iQrst«i» WM 4 mm l» ••iii «*»«• 


.'•.;,?rr.r;\in' 


Wsii^t HUS r«®»fi«il ■•dafp*'! ^ ^*©1 1*« ^ 
infttttl ii«i#ita« •©•I* ^ 4af«Kl» Isf «0^ 
i^t tfi^ mi^^m mm^im ime # ill Ar tw Tl@ Ice* 

fkmiUL wg yag) Km 


yf.«t.«Mi iiNNiiiiiiii. imkHw Cwi) Ciii#fK 

Mmim 

' iBUjMiiiiiii ' ' 


t%»i in* 
f #i pi« 


iwa 90 . 0 ^ 

fR «M «*t** *** *• ’**•* •Ital* tRlA* «* » » * * — * 

4. nwiyiwlit rnittme miarn (IW) 

•*»» Mmxm 

( 4 ) •.UK - »> 

{»} OblW • «,JlpA 4 tr» 





MMt i«p«il Wmm S«nMM» IS A fmmm Vim$, 
wmr 9 iHamm i^iftitiAljr tat» iaA iiT Swm 

k fiarsia** tmM Wm i®iyti8a%ti iM mltmt «l 
fT*c imt W wim^ mm m% WC far It© ataa* Slia 
•lat ftnarti pwittir ni’^ i^la»* rwl mA ^mK% 
iwnHilf^* Urn AXmt maem tnm mak «bt «•« mtlmmA 
MBi fo^M mmmmt mm tmrm m -a^c Cf rtattm ) in 
MMiii «ii#ial«i ««i maA mum aimt 

Am JkeMmmA WmmiA^aiM {mm Cif'iar) iiltiiairtic,^ 


i.# ammtrn m f«i MU wm^piMmA fariflwMai WMm 
ifiifl i f Its wbAM af af liaat) nai atJ-laitaA I* 

ItMi iflifiJa mm imm mm ftr » «« t mAX 

mrnm. mm **• rnmAtBmmrn mllmm imm rnmmj^^ 



4 ^^ 

fat isiit fQy total imA iiff wmlial Iwsk9&ft9 cowl® in 

:!-:m.;:.. .Lv^ Vial#* 

Q«a 131 » mtttlcsi of hUm 

v#s mvM Ad&iMg 0*^ A af yxmA ta 0*3i rtl @f s’ic 
ailutiag flttlA fliili) im 7«9vt@ an ta#t tiilMi* 

]( H|i tm. !!#• mAvtsuA |||p IVltatiXIS 

l ly iMMtdl IfVy 2 alJllfl#* StWJlKHIlf *< ii#a 

fillait mlBg yaiiftar pliptt* Tim mB vtawid 

9 Mi i^4a«tiva uaiir aimMpa* m^mp at 

fl£ Mix iCI@/«a m* 

M ia auitoar af iMtfaMf t«# aayxtai la aaafe ax 
i^yMpra lypai* : 

Mff.rMrtim fiUffTr***- <•-»■»* fniiiw. * «ida «B* uBif •nor 

fVipanti ilMal mmmv imm staljiai im i ‘to 10 

alMal# idto laitom mtAmi. with MffMrai mimt 
ato toi«i to ato* nmm aumwlto «uilii« ^ 

too# aai to# purnm, iiatttoiittoa «r «l£rMWt iitomigrto wii 
a al ^ to to i to«ai mi to* ^ail tolls* 


•iwto tos sttoiiSJitoi to mmf mm tmm tos total ato 
ilffiftoiilia ISHitototo toiail toto« toltotoag fs«Mto« 





; ■'* ny- 




fftt« «»• <toM W ^ wiaMpt tytot 

wtift fitifi t# W •« aw* **® 

tiXljmiwA t* •ttwi ’PtrtlatS.ly f«r !«#• *««»♦ 

T IMP 1 lilM»g|g 

VMW fw* W.©«4 fef 

Ca^ wiiM/wBk lAwi) iitoaiitiA In « IwiMi 

urns kift fi#t nt !«•» f«r tim tow* ^ 

MWftta ftiii i^lnw «•• 

ICW f j f f fit* 15 lijnritoMif ito* ®2ton®* pitowii' »'i|>itnlNi# 
•ai W toittoii wts niipnal®* l» rt n liniii •swtlPI 
^mm%. ma IpjWfW w 

•ijttgt«A in W * ^ ^ ****** 



.... t<s giiMi • 

r: C^tt§ 9lt ’tWll PlS^WSSlOB WS 

.i^■ *..,. ws'^'dlf 14 idt 41 i.«l 4 HtA nwlMMf* 'W& iWMii% 

<wii) i»«i mmmsr^ ^ m UsMlim mUr m 
maM.. A 3 ^mt« wltk m O,©. «r ©•? »if r«*«»t «4 ^ ©» 
1 x 1 # i*UM» ^ iWipl* •»& 

mlmm &i Ife# iii^^«a»l«a Ctl 5 t ^ fiiiil. CW) 

«»• t# tlm wOmMeaitoltf 


fimHy mim»a$jm ms m$imM U wmt msmitA •tlutlm 

•f ilbMNP KBC» 


Odii »M ««* » ««*( 

f,9 «. wliMM «* »HMC «• immut vIM 

mtml »>lM»>« •? 1 I #*• < • ' • ***• ^ •' *"* 

1 • WO «0mM l» «WW *» w ■•**»•» •• 

jrc. «• owKiwo awe to i*ii awi** »» 

0«9 W wIU*i*a aC a I 90 » t ^ 

1 t WO OUHtaO mmiX immm mmm {■»> •*• Ww ffw* 
M« Dmm «WM •»•■•»«••• Wi«« l» *•«• <• , , ^ . , 






Mt«r ismrntim mt fTC tm iO «ia# to# tiilMi# 
tmtrmmA mA tot 0.!i« at »41 mi. 

ttf lygi# lift# lAtoiaAtoi lir tot f«nM^ 


fl» dUiiti.^ tatliiwnaBi toltfe i#if# maxSBiai 
Vito 1 in W iMT m iiiiatoi tewMn ttm to# 
Hi## i» wtoMtotott tittotlto#* flii# to# mmAwA tot to 
•13, mm ^ ll•to^y•ill• 


niMip i®C tor# tototo tori## #ito liai toi 

iiiill«to4to to# toto to ftotototo tolto#* 

totot to# altoitoi to M s fir to to Wtot to ®#S to to 
to#^ me itotototoii to toiNi <»•» to to to^^^toto 

mA^pminXm mm itoto toft toiEtww into toiiiitoft to#* 15 toJmto 
to ie*c to totor toto# fttowr •totoifwtototo tor 5 toito# 
to m WH •totor# to* toitototo to ♦•C tor mm to|to« 
to# ftottoft toft to^lto to# itontototoft to 
f#Mtotog Utoft CW irt|Mi5« toitoto ^to pptitoiitoto to# ^ ; 

toi# toft .toitoftft toto tostorJ-toi #lto» toiitoto''*toitof 'V ; : 



^ut <100 ••lit mwm 

isi&rsdeo'l^t m'hm mq^rmamSL «• of mmt^ 

fQmiiif crlli# 


tbaem or M»fo BHBC o^horfot to o Ijrti^lioofto 
m as roaotto fofaiag «olXs« Hio abooloto T 
at was oalciilatM as feflowsi* 


AOsolats f oolX mm% 


C^osf iiC ooatst vi'tt ti^i immmtfBiM. aatilie^ 

wM o«sfliiMt)» 


Is m sm 0*5 ix of 

anti ifesio mrnmtfi^ lx iq;»priiprlato 0lliitli« 
assossat mMm) wm aiMl meA InaolMitoa lOr 19 mlii# 
at irc* Mtor mMm l^ooo Mtr«r 

«aiiio a«l itMWMOi»aniljii lx i^i^liato iRaff or aallsMi vol 
aftsr o a oiag o«9 wA of liio AlHiM OMpliMMmt 
affn»)t tsflMWi wort l»iil90toi for ^ aiiwta at 
9rc* UNiao oolls ooro mslioi ^iriio witfe pioai^to 
Mttm mlim mA mm mrnmmA^A U oako a mmmulmMim. 
of 0,911 me to ite^^to tttffor mSliit* 


m %§ tA immmim ^ w-iii>< 

0*1 «& if me rnmmim m mmwm oMsf aal : 

m sre am ja mnHat m mmUm wm fMWiiMM 



' 'v : mA iftkiBAd id'^ m&^lmm 
r^mtt% mit mi ZW mH» 


Tktrm &r warm 3OTC t4li9r«d to ® ly^hoeyte 
c ^.^iai;■.Ur.^, fc® \m Abi^Int® 1 c«Il cmnit Ms 


C 5 ! 5 .®ulat#?! &i f 0 XI»if»t' 


Assolut® B ®«II m 


mtiiM^iim «< Did im mm^mm @f 1030 id 

•Ai fO «& #@MMmliwMiiii iwi® 9mA i(tar«A to 

«Mi«r A«Xew«i tottiffi® ftt mm rnsmmtmmt tois ittoltoa 
wm toaiipd i€%4»r wwry tor®* maMm^ itototo*® ®to«X 
rtoi 9f Z mm MamArnt wtm jidM^Ml ®li to® silNi mi ammZimlAmA 
#t mm m ftoti arm «»• totoiMd* %mKl«tol«w 
to®« «f tft wa® i9i>Itol m tot Jf&tot w^r 

MM mm irntmt itmftt* immrnm mmUMl b$M§ 

itoidtofiMwalf M»Xiiyw tot® f® nl amZZmA 

m tortm mi nmmt mmtfmmm m mmiM. tito* 


Jiftor mm a^fZZmUm tf i^t toitt totot 
HMM iMiwwto «at ii®i|tttt mmm toMttotti ««t to,toiii 

toi iitot to» to itoi»» mm mm rnrnmm tftor to tot. 




far irritfttiw r«aet 4 ®B aaA •'I «ii « 1 «t «»?• wr i 
. '^T.-sK I'mmt if 9^pmxmm ^ wrftMmm 

md. faiiaiilitiww# 


R#®«ti©» «*• p» 4 «d rntm^im ^ erit«ri« 
if SwHjitf P# it •!. ClW) *r« 


SfantiOiviii flirt «M?wriai «t itti t^titSjilflg 
mm mm i^A 21 t&gt mm tiitt* 

%®ii^wt«4* fltri mUf tt rnamtimm ^t® 

iiA^ feiitm,. 

fPfwSiP- 

if iip^BirtaMatei^ fljurt laifc 

mt mAlmrn <tott laiiittaf tm m^mmX m%mT 

it ftattlin# it flirt ttouritg 

tw Btt&p ^btlliWipi mm^i 


mmmHmmw 




r" 


ra. 

#lSlRfAfJ0IIS 


f## '* t»#f ##»#!# 


iK 







fh« ^murnut stuAir ««• eondhietwl tl^ Dupartawl 
of Ffiiidi»trie«« Ib oollmlmitioii vitli @£ Pat'rKilogyf 

M.L.B* Kodlcal C®ll«g«» tHurnai 
i$8B to JwM 1^89» to owioos iimiMilofriool st&tu» of 
ehUdron f«lli>iiiaf aento atoilLos* 


SMy mi e«rrlM owl m mokIos ohiUron 
ago4 iNitwMB S mi^o to II fooro iiAiioii iJiolttioA 19 
ifoU Mwriirt&oS oM 39 MlJOuriiMl oliiltrwi os ossoss^ 
KtivosO o^uifisi^# fwottl^ op» 

hmlWi^ mdMrm to OiffMtMit o^ giwps mm 

sIsdlAriir Ijmstipitot for tanBOloiii^ profilo* Co4i 

MOiOtoO lOMOlitr OOi OMOmi W >• fOOMlttO {t OOll) 
oouBt ttoi 4iM1»»rtXor© t»«i««tio olda soosltiiotiwi toot 
ia mdk: 9 MM of tMf mA oootroX ffoop* Itii^pol irnsumf 
mm osoossoi Of foooot^ CB oi^l) oowt# 


■•... r sijsp r^«o.e oasas roogo ftW 

ornmm. m §mm i4»#;£i«64 

iS A 



Ttblt I tht dJUtrilniti&ii #f ir; 

»n^ sfcjdy ^pmip»m Coatrel li»3Lwd,<id 20 

hcsiti'ty fthiXdr#fi iit«d S Months t® 12 fmrit 

hti¥ir.?t li;;''.:' 5*^2*5S fmJtB •»! MMim uoi^t 14*65^ 

kr« wi'dl® study ^ajprissd ©f ^ ©hildr^r* «s;t4 

•v r''.;'tr.5 '‘5s\4a£ mmm Sft 3.6^*66 y#sjr» 

gad mmn wsight 10,92^*50 legs* 


t9^hM. n 

ci*tififeiiti®ii ®f ©<»tt©l Mod tMf «is41to«s mm^Trnm 

t© MfM* 


tR.?r* 


MMNPWOT^I^ 

teftaw i 

Vmmi 

: 

“"■’W 

mmmmk 

«wi‘. 'fP^WIpr 



1 1 

J<W) 

«i..35it) 




4(<SK> 

IKIW) 


i.5%;w 


TCSSd) 

ao(*«,W} 

3,t%» 

3.19it*9f 

4-12 

6(3(K> 

12(29K} 

; : 

7.4MI.70 


33 naniiffttMi Him diMlvilHitl<Mo «f witrol. 

aM .tajfiy psm •MMWO mxMMm thrtr ■-»•«•. Th* 
«,U4«n «t t» iiro«v. MN •* «*«*» i»to ft«r M* ■««<*• 
»l». bAM 1 y«r. 1 /•« *• t >w»t * IWM- 1« 4 y*w« 
and 4 yaara t© tt yaaw ®ni awrtbaf ©f ©©*•• 

1b BOBitBl ICWUP !•■■'* fhPBB# tOnt$ ••■'MB* ©ad JPBBy •Btlvtty f 

’lAia# p««» e«^*Md ^ «Wi 


tw€?lir€ ©hiltirtn reipeeti-fi^ ©f 44ff«r«n[t 

bii^htct est «f uta©!©© lA IMs 

%f®s 'bet^mn 2 t© 4 yiwrs !•«* 41»6i «f Vtm t@4i3. 
cMltotii* III* wm& «i© ©f 0©»trol gemi^ 

VUB .B25**14 ytart 1.S%ptS yiMUPf S*211i*55 y®*** *al 
7.C»i2.63 y««t* Tkm »««is a*« ©f study ixtwip 

etiSlArta ms ytar# yasr# 3.13|4»35 y®*** «ad 

7.451^*7© yifti* 3mji|s©®tiv»ly* 


faM© m 

Distrilutim ©f €©atr©a iroup m i Mt m mmwMm t« mm 

•yiA - 


Smc 

Ni«OT 

•©MS 

n , 



MllJi 

15 

es 

3 .ac{j ;>.01 

1SS^.M 

fwaftia 

7 

mm 

w ■ ■ 


ia,ai[SP»?» 


Tifl^ ai dspiAts t©i »«» di®^wyt»iti^ 

gpmm ©Mljtoitt* iW^® ¥srs 15 tetiag mmm mm 

3,iO^*Ol ytwrt imA aMa Miifel 1^*04* WMm immAm 
®fe4I4riMi mm ? CW) iawrtaE »t® fmm 

mA mmm wml^A tfi* 




HutritlORna. 

ki '»'ell n&m*liitM 
1 ; :'.--'r.r.‘v'rl3.-e<! 

Ort^ Z . 
lMLi»xtriti^ 

r.y m^rn II 
KCUiaMtjyM 

(Mto m 
iMumxMXim 


m,9t n aft K»p ¥© ls^.vt 

.•i^*** ifmrJf 


If fl*tf 


m 

m 

f 


ff.S f.^*3^ 


i0«4f 


7*%1.i1 


MilJi If i feiwi li®* tiuttipf it**teit> •€ ttii^ 
grm^ ®liilji3r«i '••IS* 0®iirii*»^ •ttoturi^ii mi 
iMMtiitA Ilf rnmmHL iwl4^/MP *ttaiMPt, OilMi^ iMrtof 
wtl^t 8» tr ttMi ^ ftf'ttstlli «f 

iftetpiMiNi mwi iMM iti i ttti Ml 

«!»•• tevlat irnmmmm^mi^sm 

.df Uaiimff iMiiaiiiri mt* •• 

mm wMMM tam gi«At ifiifUI mA If smmwitim 
#fi tluttlf •NT Wl*« «C Fiiilalwi^ 

mmxrn mam n-«i* ^ ^ 'tttMwtii* m ' 

HafiMNl tiJs^ Ml »»*• ^ 

n^^ii^Mf ay ^ iisilMNtt h«ftag f 1-4Q|i Mii 

«f f&lM f tiMwMtl* it BwfMwf wmm •lauftltiA Ini* , 


n 


Mlliurini].€lll MBS 91 m jpWlfflS MX SuSttlMllXAMIX £V<OAiy> 

at f«tt««t «r gMi# X? Mt2Mitrl.t4aa 
aimilaM* tlil.« stutf* ^ tmm ag# oiX iwU mmiIiMI 
eMMsm wii fwr msA tls* iMtit w^i^t 1M» 

1t»iO^«10 kg* Ska iiiajwiirikM ^lirwi af pttAa !§ 
XI mi XIX graap teiii ^&r mm agea f*4l|^«97 irwr* 
iwr fyni ampaetivvilj* n^Lr 

■am wmm 10«49i^£^14 kg# 10»1^*i2 iig* liiA 

7»%f*81 lii» 




6 1 


.jsiaa / ravsaia tSm of wioslos J *« ' ** V- > &• •* 

'■•■ Mwiaa* for ifiiieli fotl«ito mmf^t t&® 
urn 4..> iasasioi eiJiMr«a 30 of m# OMs 
. ,04.4:i'telJjstsi ultfek ooi^HoiitJUNfti# Oiil of IS oliilsli’oi* 

Cyii.25^^ ...;^i roj^Umtory o«i^li«otii»i riJt. l3roaetov.r;.’.,-:»sla» 

iMpItyoiBOt ot®*i S ohiWri® 

gottroiatootlail ooopliootioiMi aolialF 4itwl»06 md 4y»Oki't«f § 
4 oooos Im 4 MiN^Mlltiai* 


I^KLo fl 

ifioitiiiieo of cmllmnAm iflitrtliir W mm 


Ago fMIft 
liriMrJ 

wWWmlS^ :|JP' 

t»«i4 ow^iliootod 

•OfOt 

8 

1 1 

4 - 

I 

If 

fig 

ft 

8 

MM 

IW 


to 

ft 

IHI 


■ -ft 

i . 

m 


t93^ ? a«4 f lipOTI 1 teo MUi^r of IWiiiplIOOibiPl 

mmB *eeoMl»g to ofo# ^ miiotioWi dhmm ^ Wt 

t8«loto4 irttli ooopltotl^iMi i#o* CW)t folloilii 
^ olii24im of foof ffW CW) yrtostoOl* iMIHW H 
(a to 4 y««r) iW)$ fimlly tsi» oertiool #iiJ»i opi pt*ip# 


frnhl* TO 

is mil Md 


mtrMwAi 

««©•©£ 

m 'miW Ww 

mameirntmi 

fiCMiplJiMtAOOB 

(l 9 «©f mmm) 

mma 

yiWm^ 

'^rm^ A 
y^#!IIJ.B©iirifi3©a 

19 ( 31 . *S«) 

9 (».») 

10(66*665^4 

l 

HalMuriitei 

19 («a. 7 ») 

a 9 ( 79 . 79 S 1 ) 


tmtrni #f - ^ 

Umalaa pat^Unt . 


, 1® 


A» UMg^taA IM m maA fifurt £* «w% mi 
19 will iwwiiM ®MMrm ®f ^ t®l»i 4a hmmOjis 4MMMt 
Mslf 9 iMMiw i33^M} M attMO^s itM^Uial^tas 

whiX% €mt to’^iil. 55 iMilJMiBdliaa^ tfellir ia M3 
miMran M eMpliwIi^ms aai iiil.F a mm tf iogr . 
mm^UmUmm* t% to* lMi#a aHmstmA mt jMOjMwrliteiPi 
aMMem li»4 M^rnt imr i®**!** 

am mm^anA t© mllmmH.AmA wNn^st yai i i i it # 



^mim 

wlu«s in Coiitr®! gwwp ^iWrm 

dira.')0rtiit nutritional padaa* 


Krciffl 


■.tier - 1 


9129.%S13W7 a^17*» 8^* 86^^ 


H.12*,9U ia.73B£l.17* lOjJTJtr 9.2gt 


ESR 


i(m» ialljwyriirtiai 
KM* miliMwriabii 

* mMimmm «•« atatiatlnalji Jaaipiiiiaaiil 

lAun t® ®<wlwol w*W 

*♦ i«w jTlatiatlaally 

lAiaa cmparai to OMKirol aMl pn^HX 
Mlnouriiiliii oMlirin o^Kporai mm pmo® X 

m mMsm 

♦♦ WLff*w»a m« atatistioaXlir aipiifica^ mm 

aoiB'iiro& to oon^X aM ©mar iwwpa of nalmmrimi® 



All in f aU* YfXI eo 

c’iffr-rtnw mt e^itwnd ta TW $m mSiMrm 

co^£.r@{ri wi’tli coata^lf lufA salttwirt-iSMNl 

ci'dldrtn md @oi|»fyra4 MtwtWEi i^OiMniriiiM 

©MliFWR fNi Wfe pifc ta i»jitr©l ffmm wwi 

13.12i*915i utella in atiifif ifm# ttm mm tomSk 

to dmmm»9A ^th falliiii mitrltlMO. gm&rnBm ^ 
in gtudy %f»8 12*?>11.1?» 10*t5l1.22* 9.a%t*0« 

aad 7*%1*16 Ftipaetiwly in mXhmmiiSmA$ fi^la I wil" 
iwiHpAili«4, II «ai»yriihii and HI ®»3a«wrtidwt 

ehiMmn ra^notiwly* That® m^ « ttatlafeiaally 
dlfftrtiie® mm 9 ^ wlmm iM naintwl^ iMMim 

mm «©i^ar*d wtm m itatiitlaally 

#lff«rimo« M« bfNtn in util ttwriiditA otiUANin 

mm ®®iipar*4 nilti •©otrol.iaMi '8M mUm^ mtm imaA t# 1m 

•ignlf lii#i«r in f*M«» #f 

mm ®«p«r«i irttfe «©istep©l* Hi® iiiiliia* in nanilas eMlA* 
ifw« 17*35tie*1f, 36.9t15*fS, 41*^5«3 m& mm^Mt 

y. Hi® TSi m:imm m mtOml wtmm 

HU® n ni^aif innst MISmtmmm in wmrnrnmmA 

n@®sl«s mMmrn «wi wm^rnstimm ©iiHAr®*# m 

*i|pif loftoi 'iif m »» iwiij*® imi n^niiffit 
iM^iiNin imHanwiitoid mmmm mA ^ntf©! «rp#* . 


05 


wXums In m&tse^ pron^ &hUMm mmr^.ing 

•■,,■■•• 


as. 1- Sk-- » • 

{.<w 

CYimr) 

msts 


APstliits 

t ssB. 

1 mil 
somt 

AINP* 
Siuttt 
» ssll 
mmt 

Ir; 

/ " 

3 


’ -ijs' 

«.# 

f64.4* 

lae 


4 

58.7i« 

*.lf 

Min 

1lt^ 

S2*l^ 

3iM 

11f#2r 

100 

m... J. 

f 

1^4*# 

§M 

tmS ■ 

«.# 


S5.7 

A»1t 

i 

61.3^*' 

7*©4 

; 2aM» 

aii5 




Wo s4gnifi««ttl 4ifftr«w» 

t#l PWP** 


oitinawt 


## 


1 y*ir »ai 1*® yw pm# ii«p« 
ir«wr «ft gxmxp, 


As ii^iemid sl)€V» Ijs fMs n Worn wm m 

gmutimllf 44ffsr«ii«« in t ®«11 mmm 

ilf f »f# pm#s ®f ®o«|fe3. miiMrsa* ffe® * ®tl2. 
in »f® pmps iwim» £% 1«a y*M* 

*1^ A<*12 fssr} mi ft*%6#05 Mi 

€1.5^7*04 «iiS f '®iAl wirtMT ms 

sal i*MMi s^astets mwHs 

isiteaaiy Wm% ms • mslisilmlly #^iimmi 

mmm iwisms dl imr « §*4 f««r 

tm ^ fw mg i«-4 fmt m m 

'mftmtitt im S.i. JujfclSii 



6 ^ 


immi m •t*tist4ttill|f 
^fSemm^ in B miXl mmt «nd HkhmlWt* 
nvT'.u^r *^«n mitualiy* Ite o1&»®ryi4 3Wi>lmtiw 

; ■ '..'■■X™ Cv-^nt i^/Cv 2B*7^6*'1T ftiMt 

21^f.35# Absolut# B ©#11 ©oufil# i»a« 927*%164,4| 933#2+ • 

119.3i ami 91^.64lili#6 i^spactiiwily, DNCB 

raactl’rity ms 10C», «wt a5*»> ta fow difftfwl 

af@ sroup #f control* 


frnbln,,! 

ZmffiologioidL ifiilii#® according to ••* oowtwl ©hil^iaii 



wo»&i 

7 tall 
Mini^d ' 

ABaoi** 

Ut# 

7 6«dll 
^|J»I 

B call 
ootjnt 

Ateirtl** 

Util wa 

1 Mil BamMi 
mmM ill 

ifato 

13 

6©»4% 

5t26 , 

211% 

## ■ 

€• W 

^•51 M.J 

* Xk- 

■ f 

56ttt 

f :# wj: 

i17*W 

20* 7t 

ii.r 

910*1^4 M «• 

1621 w*f 

$t«tiatie«l 

4Mim!mm 

p7*©5 ^ 

^ m 

t7.os 

MS 

iMhJWw' jteiiii' 


K&* lot aigeif iMt* 


f»bi# I itonfs 111* JjMMn@ljtgio«i psfmstmm 
lik# f ®tll# » ••li iwwt, tBaolnta ®®M»fca msA DIW 
rtipon®# to W ttotfol 

So »totliti«il3# iipifiaaat tif £«•«»• li«« mUm0. . 




I l^tmm iM tmmam ^Mtm^ 

: ; ’.n.. W-: ;i C€*, 4 ’j ;^.26 ana 56 . 1 £r *05 la £» 3 .® mA 

„ . rei*'Sf;tiv^3r» Al>a©liit« f «®ll waiiit mM 

2139^417.?? ia »al« «iS f*E«a*it B ctll 
GQmt ms ZZ»9z^0jr ^ 20 . 7 i 11 . 2 a M wA% md imml9 
mUMm raitaeti^. mhmluf emmt ms 786.3^37 
arid 91>i*14j^C2*9* i«#poii»a to DNCi IMS 1WI®« fewisl to Ihi 
C 92*%) poiitivt In malt sM CS5#t%) fSiltiw in f«Mi* 


mai-ji 

wtatiott la study gro^ cisildrta and i» 

mniatQl 



Costrsl 

px>up 


BtisAf gmm 





m»®» 

20 

15 ' ' 

IS 

1© 

ip^iMcyt® 

SSUIll 

42.2^ 

3.tS 

ft0.3t3.08* 

32,%7t1f 

«l| f o 

Ahmlut® 

©c«Mt 465^ 

J63(?i725.9* 

r^i** 

¥1II 4«i 

73# 




’A'slli»iirliito«d 
:“ - ■•-■‘nourliiisd 


■ : 6 >' 

* . ■ f£i: 

«'/# Vtts ttstillilrtllf 

CiUiin m mfmi »»« 

witii xn mi mMrm). 

:.B iipietti ttow XI *»! flpir* 5 tlMi 

1»» b«« t® '!»» i«®« with 

««wlty @f Mitrittoiiia st*^®. !«» 

2.:/rjpr.cn;«riiu l» ^Mi«i »» 

«sv.„'ipferi^ t® iitUJilWirt w^i3,#§ iwi- iw^BtewX* 

$Xttmtmm m* •!•© la 

eowit W^mm irM® I XII a^aitritliaa shUirta* 

A tmi%mv ^y 9S»mly^ narnwr ha# m.®® feww tlwwrtii 

%# f®2J®if ttii *§«• flit ttnai 

Ijft ^pptyp wMi a®®- 

mu^wm at l|ii»feiNirtt mmsm la ttllaiMfiawl 

MMialtt fMlAfta ttt 4m*J|jyi.®S i«l ia 
Miftelti #i43Jrta ttit awflNW^ ttt® 

tMl ftiptt^i^t at ^latt iwlittirtt tiMicI la 

mmAm tliiMrta iitit W%73t1»i 

tm® ftaptttliwilir* at illftitatt la iitllaiNaiiimA 

AiMiw m& »ti»ti«riiati att^tt tMMi«m tat 

\ \ : 'r 





trilmtiom of T oollo im. wtnaAf ani oeatrol rrniiiw 


fl»m fi^m p, 

^gaifioan 


Slgn^XjU* 

«aat 


Ahmluf f 22flt% 
etU ©ownt 1?S,15^ 

Ststiaticttl 
dlff «rim« 

to ooiflit)! 


^ fl.m Pl»W Pl*m fi 
3ipdf ioeiit Siiiiifi« Slgauri* 3: 
oiiit mnt 


iis wyay iHi InMNfWiHi Mi WMMiiyKi onM 

IT imt iiado III 101 Miilirta* 

•*wliiFa OMsiiur^ tttvooa gem&m Z liNf luid ptiio Ilf 







Ar. thovft in ttm Tafelt in tni. ft' 
h^:zu ubscr¥e4 a stgaift^Oit fall la T ©*11 mmht^r la 
rsalnourisliart »»»i5l®s chlMrtu^ ts 

mml9» pitlimt and «^atr©l* fli# * ©ell jmmber In eentrel 
wa« 59*%8*27 and tfea ain©iiit« wwt w®» 2293*^i27c.*13* 

In iii«iisl«» ©MJUIrtfi th® r«l«tlini f ©#11 mmbmr m» 

35i3*5?i 29.8^4*06# 29»!^*4l mi m&p9ctir&tj» 

Til® ab'ielut® ©mint wmm 1855j;^it*lf ®!Q#75|M4.5# 
md 5f&*%14a#i »#ip®©tli*lir# »• ilflerw® 1» 
f ©ill In i«a,ltowiilils«l *ai wanourli^ ae#.st*© 

©hilir®« wit S’^tlftlMilly when mmpBr^ t© 

©ontrol* ^ 

©f • mn im »^mS^ «p©i^ m& in ©onti©! g^pmm 


Can'll 

pr®ip 


Imip 


iteKly g^reur 


Myall®!* ®I 
B ©ill •©mst 


WzJ’^ 

2*T4 


Statiiltiiil 

iMfmmm 

Abailift® » 


iS4*i#of m^7$ 


MMmmi 







'^iir Waiyfe«Mifi^^ /sifc'. ^ "Iff ,jM^ iiiinifti ilWiffiii "^l! ~iitttiiiit''fTiitif^ Mm JMtC' w 'MM. ■ 'MSsl '1111111111 Mm Mm im^h ^.>i*y.. 1 ^ i^bm, :,mk,Mmi.' MM fliP 

IIHUMm|»@AX fmlklMIA JUi &Mn9 ttmk |ldlinMl.4lMMilw OMIMI #Z 

mm^Sm 


^ir ^ w'iiiii».iiip 

RCftl!%0 ¥ 


^tlAtiiBaLlj 

StetistieaaJ 







S mil B mil m ««** 

cowR-t in ^ 

^ ®«r» «p la til# gteulF mH tte«ir 

iMmmoiagi®®! mm wmtmtm aipia at § ntuk* 

A glffMimxm gtmU^M 4 lfimmm wm PhmmwA to 
mmrnimmm&t pmm. »• toiaa^t# ««wt to acuta 

fbaaa of mmtHm fctlaat a«fa aii to 

®©BWla»e»t l^iuit 99iS*75?25JI#'0# ^ afeaaaiita ©«i»el mm 
•«* 4175.2|3:?621*^ ^ itoaifiaMit 

to awita fliaaa iftell# to aaiivalawtaat pmm to 
awi mrnmt mB m ftotlfmatllf ai|^ft««to 

* mmSt% m^llMP. to® to ato*ltotolttt 



- ‘'‘i ‘ ‘ - I “ '• * 




Kaw) «(S1<|W) 9(S0K} 9(6(£$) 

t(». 9 ii) waut*) Kew) a(««5 

4(M.W) •(**.«) 

MWiO t(1l.Ht) K^a) 


1(9)0 

Maw) 

19(W0 








As miM*Mit« «•»• »■ *«** *• ®“* •*** 


•INPPiw . 

aiattt'W «» B"» ••••«•■• *>* ®** »•)••■■• ** *(**« 
MtttlUBMa gmrn •» »»n*r «»««» •)>*»«» »M *««> 
77.7(Wi vm* 1)» w(»» *•«» t) Mi •» »M(i«rtl*ia3r. 

MAIw ia MBli^ IWffl iltli ♦•■• ■•• firtiil* 9* 
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Hit pwftwfc stMf sa 4S 

mm ■--■■:■■ - 7 -'^' iti 7- .-y -r\ :;r '-yi-^ 

€lAmsifi^ mil mmi^M 9M i ' 

s.;i ti'c;MyyrC^ jfe'i^;' 

igtmp mH^m w^m aip lat^M wi'fe fmip 

ajitHAiiiMi.. H^fet iiiyfc liiil m mum . la^Aljiawii 

fwr llHWiKilliii«il Ilf f # 1 ^ 

Aul Plies iMAliiliMr MjssmmXtif} f wit 

P WIaE 

ito iite^ sf l^siMi iMMtm 1»Wl 3jitt«oifte 

uttirnt itW}f UMtmmUM Cmm^ CMOlt 

<l^) mm, IvTthM^n# nmrnmmUt^n Mtm CWi) •ittettM 
wm mm «r mmf eiw«« ii» itmimUm 

mB mrnrnirm In fmM Immmftm OMon {fW} mm mlMs 

'imtmm »tmS^ mm miMmm§ m 

mm immA m M pwmmtmm «tf 

;-!;iit:i'itjyiiiiia i^tuMi uni Ml ftdtoit wmm mmrnmm ^ m im 
p-^i^-yi^ mt rnmiMmmi sIwImni fli» iil#i IMI 
irnltM£ In stelir ^K'’:”'": iNl 

igm iM «f mmrnw mi mm^M In niei<^ 

— wrt i * i i <aflW»— M iwu. >•*»>»> i 0 tmm m » m tnwM i— 




m »» obiwrma 

pwr»rt«f» •«. * ■ etll »»* 

abaolut* •oumts 1« «*«® eMUJr«i cf aitJ a 

tm uA aMMS AUAaNB* •«• *“ 

Alft wr— « » »» rtipaMiaMaM *» OS® 

ooatan mmA^MmUta m» *» **• 

Oiv Bfcawwrtlim w* *r ptawl""* 


{sund »• dllfBWB** to ifMrtttof aato" to kwaw 
■flulto 1* tofwrta. totok *• •«»««*•* ^ 
«r MK. Honwwf liatoahw •» A (1*W) *•** * • 
yMBWtM* •ttotottmttf. towto to «»• rwntor * 
-aa.» MdUiwi Mid atolto. ■ toU p«r*«"toii »»• 


^..itoTM ■«* atow*. — - - - 

Md akaalMto Jjtolwtoata, aa «a toaatoto a*to«r m 

t artl BM to iraaaHito 


^ i^i p giMtasi yWf ^ 

MtiO. M «to#a J« mm toto •* 

n« iwtgad iwtoaw • ■■■’** 






IxmimMlMmM ^ «®«»^ p«rc«at» 

MSift f t1 |inf *> * ||||f # #WMi% muS IJR '••ii I^UST^IBto^Ci HfliiffiiSil.#® 


p^r^vRltfi m& uSmsMm ^Kvm «•• 

| jiiWMpi4 i* iiftoffiiplil^ utl^ •••rtiMi •* #iiiipiiiwiA 

*|ni ••tttf®lf* ftBim wsKStM !• twt iNMi-iiWi 1® 

MiMiKiJMl iMiintt Mm0§ •• i^aP»tit igr ^ ^ 

ii^) -Hail • pmmA^Um ^ m^0$ 

pftIM mMimMm «< niilatid fl« f«ii«ii«i 

in •WNi ycpflUiilnat ***■ 

imm m mim ^ i® 


'J'Uk 

f,' .k. ., ’ ;■ 


' I'ij: fyt;0. 

' ^ ", ’• ■ ' '' ' ''.' . , ‘ 








SiiS®iiiiiiiiiliisi^^ 
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IS® 

IM 



«t §1 tevtt attrife^xM 1tt» 
Xmi..x-::^.^pm£sim ii^3Lieatl#a «f »mX»» wixm 

r ana B lyw^hsiti^m iM mi il@@4 iMcto 

to iostxwtioa of tloiM ooUa *^»ao omtriBixtiiig 
to 4i9litioo of l^ni^lio^rtoo* Xt ims Imn» aiii^otoA 
C^bdlttlo ot ol ISSOf Boooiftor ol OX IfTf) toil 
of OhiUlixwQi wi fe MClioxtfftittft am idsuHonHullsr m 

to lofaotioa Ify aooi^a i^Uma* 1^ lafOotiM ia fOUbOoot 

Inr O IMPOaX aa j laaMMwftl. tiwfiaiwiii w mimm&iam ^ Aa ft 

.'TOiF'^lp "Mvi'i-wMio v,rwFTr-^'TO-'-»’'wwwi 'lowwwPi'^ww^ . ioiw,wip)a "’’aoioPfrpKwpp P ' "‘aP"w i ii^^wPWP BFPHP pippoPor •fpp^ponpi^'^spaiipoppip -pp pp^tmapBr "^^py^iiwWPPiy^liWP'^y '^ospo' 

jfaaia.ansa. J|fe .^rik IflWffffr j;& okA -dUiKit. it|ii;iiniiii ^,1 mmtk^ ^ ■■Miia.**.: ^, . ...ft.^ .akaab; jjBiii. .^afliiiu. ilttr i(i||iiyl lyiiilih, Jniimm 

wmWmM mMm w^M 

ItiaMr A mSik .aAdfik., ..^'jRaL. -Jl. ^ jA. -:adie>;^.. .ta., .iWnAMjlHi > .nMet^Jm ^lfeto.,lwl' il lifil' iO litii .Aafc,..-.iatoahi. 

MKU^ imyw t^Wm^WMOm wB 



Jh, .^Jil .- .aakaaaaa. ,d^ WMli'^llififcl ijjti^jfc^^ ' •[jftiffllflll!- lati' St rAlk. j^Elk jOOfeBiMKte ' lOilkW-' 

A® 'lOPIMi JTOMflBpll® iPp 

iwif mto wi iwr 3 § mitm mA rn^mimw wa) 

mi wiaAmm mmmm mwMXmU»g to 

Oavo h&m itmA to Imi pmadatlPv otato PT oil»iil«itio% 

M t^^FMio Mi vp^oatloo «f moiXimi ftfoii to 

l^ooi oai OH. oootiiJOil&iio to 

itOiOOitOR of ootl. iMititii $mmm aotoMOO* So tlito otuOp 
tPo ooi«t 00 mtx m mm&iim mmA mm'^ 

iMMi to to otpoifioiotl^ mmmi MMnOm ototo i w toioo 
iwtiif §«f iiro it ifei^mmm pr toot la iiiliipoa liiii 



tv. iwl l»^ • tiisifiti 

in mmam t® mmmt' 






7 '-* 

• J ®t •! Itr?)* ;r,.-’,v,... 

t,,; .rjm iMimtvi 1 ® *» 

ijr»,.\.aii*SUf’pr0sl.©Il ^ ws^Xxi6WAA0i ®5 l^lM. 

ms mil murimSi Umtmw th»4r 

rmmM ® ia 

iMilptiiVad t# l^wi aX BiilHp 4 l!i<®i® 3 L pa 4 ®®* 

E®«tiit aiaali®* l*y W®a 0®iw •! 
tiwt ttew wi • awr® iif ip«i»i^ 

oiwirt tliia tfe® 1 to 



^ Wm’fiMiB itoato* ^ nafteiKf® 

X C «ai DtiXttoi* IfTSf ^ 0»i«i •% •!- 1f®T) iiWii 
w» * 4 iiilf itoat «liia«« to » y r®f to® f®ltowto« •otft® 

Wmmmt Canfnito «♦ •! iwm) mm m 

gi|pll 4 ®«it #^wi»itoa to toto t taA 1 ttB. wm^m 
ftlliT fl'®! wpffe® »i»»l®s tortof f to«% fm i«f® ®f to® 
f«iktof ®wr xiwito® to® ^ WAWXm 

mA is®i»®tor iai 0®pa ft m ClW)# to 

^f 4 t«l 4 iff#®ilto to lixilX f^WNBitoto to® altototo 
mm mm mmmrn to toiir fto iiaiawit® 

%i tmm rnmmltm mmxrn tot Iito • fttottof ■- 
to • fwrnsmm to® m&amt totoi 







: • rr^mp m,Mrm t© 1^* 

■ ’.I ■• v^i m acfutiw mm rmmtlm 
©f Icwir© “te© 

**'i:amtriti©r« higher tti© iMifttiv© to »»• 

?^4« d^^r»iii«l tXiCB ©»• alcBifiettkt i© 

grad# 11 grsii© III mslmMUm ifeSJUlim lAtte 
(TOi 4©^ r*i#«etii©lf)* IMSB fNi^as© 
in «itll »@yrisliid iMitIvs «M}4i©ii .la mtr i« 

•-■:■.% tc? pr-?viom stwdy C'^MW© R C ©ai »|pi^*f 
IfTfl* li.-' ia 

f:-:^©©!©© ©• ©pilJiat M f©«lti©« Ib 

att^-v ^°x©yp er-llilii^ iMMuHla© 

in iMiMwiiMi Mi mm rnmUtmi mmm.m 
miMrm mm mt u mt mHamm 





"L’ ' ■'f'-'f i I ' ' 








%© iMa ©MiMt mm^lUmMm vi«t MOI is a 
t©st Cl u-^ tbiii^ u pm^m » SM «sli#» «ai iMtlsMt 
;;v,f,-c.vo © ImSM) « fetpoaijt. is mMmrt- 

t&Die Ki ©no xifB IMCB fwmUwi^lif M HmmU 


€--->rr&litUm t® f mm pmmmrnm to «Si ^ ^ mma3M§ 
mmtNrn » wOasiaiiiiii mMrm ^ f-Xr-.r r.ocyi:o-. 

yt^| ..i | i ^ to fitWi ■ litoi itoiatofc sMtotosiatiwi. 

(Wmfnf fm mi m 














IS'C;.-), C'«r Qhm-rmtl&m «ipp«rt tta* r,- J 

St »1 (1981) f«»d mrm a^gmtiw r«ieti@a te »ICB 
eoataet #«»iJlti*fttlon in .'-■.-J'K .;..... ■.; 

to ooatrol. It Iwif cuig«»t«i. ttott »®wjm tl» v'.:' 

nalmtritlsm ®®r# wipitif# t© WCBt 'A® postiiletf^! 

©©rliiir Ilf •% «! (1971) t • pr««sl»tlnf «t©tt of 

MiXmitritloA in eaa d«M©liiii tlw CNtll wpiliotod. 

immm via rodootioo in tli© i^o^pulAtiM #f 

Qftocc tiMntforo &m mn iafor tliat OKCB la 

adpiif ioaatlf doprooood io innisI*® idi«» it is 
with MSlwitri'tloii* Mqr sMiss C^iqrllMi •% si 1971 § Qianii*© 

St si 19720 Bitff 0 test 1979 sai QssM MdtaVf 1 ^ 1 )# 
Ml^iHi^Msd tte net fsAstiM ss s ts«t mi sslliilsr 
Ijnuoltf Ia B f i i fn ^i*! siiildjnMi ©ms ismd Hvst did ^ 

sot f^il^siiAsi vttll ts IMI«^ 

mm sMiss Iqr rntimmmt mttmtm lists iii^iU#it«d 
ttm i^^w'iistio iammt ^ imwOss tmA MlaiitritiiM m ^ 
test# fters is Uttls istet ttet mmmm asltetritiOA tes 
profo'UKit iafliiMMis m M,mmm wmmiMmm Mdirisi . 
|jpsi?«M»l id liMMiit MffmKt wmmmM Mwm 

tesMatte Wmt, m mmm $m wmSUmmlMi^ teiMsm 

otiji« -tel isftet i» mm rnmrnm te tetitatsd 
It te# mmrnmML lidAtll# mt •! IfiOf Usssstor st ®l 
1f77>f itet l^ivf^oytte ar tedldM tilli rnmmiuiMm mm 

mmrnmxf tetetetitts m tum, mm' 

ispiltel tilNi iprted isdso^ite 


S3 


vitfe ¥irus« lamoki mse'cr.k$:r i;. ' 

m liirf® jJMffltofsr of |jif«ctoA eoSlo laro iostroyod rt 
in mtm»im ollofi^e OiMigo* tlio mmm of frm^mt 
i®coM«ry iafoctloii m& sot iia«iuis«di.» l»it it is g«n«rc-l:iy 
assiMod to b# o o»iiot<|u«r»9 of tlit oollolor ontro' that 
follow* mmlmrn It is olosr froo obovo oooowt tl«t e 
prooaclstiiig stst® of iMilmAtiitloa sd-ilit froduct dialmtioii 
of ®oll aoiiotoA ii»yaity vis foOiotioa ia tli® fopwlsttoii 
Of T-lp^i»orfe« CSi^tio of •! 1971)1 ottritwtoA to tlqralo 
%ii|i3ji*i* C8»to«rt» 9 f %m) mm im t$ rn^mmua 
of iyi^tio^rtos to iiifootioa ^ aooslio wiwm wmM 

froiioposo to or folMl mmioIos* 

Oor f fori^o otroiie ofiioiioo fm m mrnmtlm 

in 0 ^ wrniiMtm .|*»i*Mi ia miimm olio mm 

wndtr ml0k% for list api« ioiiorwp sw ro«ilt* mo la 
iwntrsrtlotloa lAlfc otinr osrlior* llblttl# «t ol C19») 
oMt mrnmmm at oi Cl^)f nportoi of 

isMtiai@wf 9 rt.«ii®a m oo^m iiiiiri«k«i Mii 
oMldruit tet 1^ hooo aotoi a sipilfiottitlf 3wiwt#l ; 
mtlvUmt immm wmmm C»»i9«pfeow»* ia 

iowri^y rnlrnwimm mmtm la «#!» Ittfttkor otnaioo 
Cisia^.ttrwi •% iA 19®i)» Si oiaif of if^NoarfatioiMii ^ ' 

««rot li iotilii 


■ - • .-riLivo th* e*llwl®r Ijkwi* 

ir. a@asl*i m)A tmtimf a^raiwit«« 
eM n»r* 

Oiir st\idy mM m pmw^9etim SjnRi»tig®ti©» #f th-t 

q£ mllvOMr ismmm mas^mm in Atttamnt 

grMaa of w^muri^^ sii#3dl«ft ^il« o^trs 

i:'=hm}mrm «t ®1 Bun Daf&n tt «! 1f87)f Mw i»t 

it ia c^i 34 r<iHi af iiffwraat attrition 0r«.de^] 
imlaMm 4MtmrwA «§§ #f aliiMim* 

Wkum am iMmMmm of wma 

it ma ftrliailAilf a%s«rfiNi ttet M^trity ikT 'to «tu4y 

MMsrm «#«i li^to 4 fMur lar* f mwii t# Mm ai%im« 
mtSlMitiisiis to iMiar MMtm C4»1t jtom) feat 

MMpUaattot la am mma mal^« to rnmmmUmm av^- 
iMiU ia fiwtoas ttniiaa IStoMmAli it al 

Ifff)* Difii to totowtot^ ClfT9) Mm «itc» 
ab 3 ivto wttlaiii mmf^mWmm la toMnpk Mm 9 ftoa* 
Cmtoia it id Uml mrnmrni a gatoiitr to 
sjortili'^' la iaftoi toiag aiMii# to f«ir mtarition 
w«® tmmk ^ %i • torn «toril»itiai toto* 

toli *to^ia« to Itoiito «f ttom* 
ton «to|r taa ilNmrto ftototof toi^Utoti««i ia 
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^ t:';4sb8r sf mtmM (69*2%) foUeiWid ^ 

; ■■ ■■ s. xi cbsa omiKJlofieal C7*W)* Thm 4at® firs imlT'lf 
ill acc«i-d wi*^i prmtm» studlfi* wMi Ka«* 195''-’' * 

■JtiOito tM l^tt 1961 » Dfii«l mad Qmra^mh 1^7) ¥tsi«ah »l»o 
iiMlc*t«rfi hll^fifit Ineiaimcfi 9t ffinplrattfiiy €t©!»f»li©®.tiOfi« ia 
®6*6S^ md yf% i»f euftfifi Wi«a 

mmlmtim i«®« #®t&bllfilifid atfitas 

«,?ic crxxrjjllmtimm 4t mu a®tfid tMt C33) »f aw astxn^ 
dbSMtm aalaMirii^fii mai «li4Ms*«n 

wdrm fmmd %® ttfififiXt* m§md$Mt^ efii^M«fit4®!i»* 

A tigtMimssM dUtwmmia ta •tiHiaA'Ir «•» ®%fiwwd 1» 
mil a*iir4.sJa«d mi^prn wm nifil fifi aWlitrtd 
19 (San) snd iiwfi 1» mm9 «Af* 

B«l»i. te»«p4«l Wm& ltel» Itofifi B®t 

nm tmm ImMmm »f la wmAdM^ tai 

ifi bouf4.'3 15® 4 lff«r fWB fl*Mi filiiaitfi* It md t# 

.v' ^ ion* tM fiifiii iMMrfi® iiw« iinai^it dmk 
i4a 'ttfi ii®i^l.l3H.f I^NaPfi^WMi wi sfwssma 
ciir.ceTitrfit4®ii ®f fifinfillsfitfid mmB im me «la%* towwir ©nr 
IMP© if ffipfirlfi fr©» fiwfttiifi a.t^4ii* 

• wemtm 'f^***^ «f mem fMilJMvM«A . , , ^ 

mm^tmrnA wmiiMd* , ^ , , / ;•: ;'■ 






■■ t ®f mmlm i» 

msitmma nmimB imt mm3^3» 

jMMfMwui I msat^saliSW 

immt* IWi 

lilftrt ti i*ISwiri^ ti U 

f wm^B la auMflai. 

mmrnimB ilaatiMi* IW# 

jMi f* ipMuilaa la ®p»iii3aaA. ^wriata 

^iPUMi. M iiitaaaaa at rtilMr^at 1®*»*i^* 

Ih ifi^ f MMuHas a» aa ttia* Jaswelai^aai 
tMmmM ISi®# 

fill laaCf mialaalWl * **• •®***^^ ^ 

Wwwim^ > iiiiit t WBl • IfUpfeififlta iatattiag 
IM iMiiimiiii^^ maaailaip bM Wb 

wf» 

Wim»mm «♦ atdlalt^ iiawaa raiiN«»* 

la fviiiMdyR paw »iilw*^tl®ii# ^ 

ppt gyup hrnsm W^i PrtSPMI* ■' 



3, mMf f» ifftiHi M wmAmm 
m e«ll immmlty*^3sA # M«d Ris i9&3§T?tB3^» 


iiMli^ f • IW t MMI 3NNip<MNIi Syft iWAlW S U ra^Wlm wSMmtiMSSt. 
witto MMiilMt 32i13^1^* 


lAlMitt f li Jr* uni G«i;fil«i J 1* WMtimm wmmlm»^ 
immeimm 4 M M* 


caimii 1 Wp oimrmmi t a o «ii i f* 

««dl ®eiiilairyL&ii» J iNRiaelQor ff63t fftSt@<«4^. 
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